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Tectonophysics 


■ISO Fie la Taetenlee 

THE OEOnttET OF UCKAKC IHIUSTING ALOW WE EAST BUM 
SURDS ABC, INDONESIA I CCASTEAIHTS FROM EAftTHqOARE ARD 
CUV ITT DATA 

E. KcCaf f tty (Daparuam •( Earth, AtsaeRherle and 
(lintiir kl.icii, Hiaiichuiatli biitltau of 
lachnalaif) nd J. Hiholoh 

Tfca Halit •trthquoVo of Detnabar U, |A7t rnpreaanta 
tha tint lalaanlcRlcal avldaocn lot active hack* re 
thru ot Ilf bohtfld Urn oaotan Saudi Are. Tkll H“5.l 
■artbquake occurred north of Flare • Ulead vhere 
■iliale rifloetloa praliUni taaa revealed heckare 
tkruatloi - lam pi • tad la ha a reaction to coeprioelaa 
of tho hie fo Having calllateo with tha Aoatrallan 
contloaet. Va lnvaatl|ata tha aouica cachanlla and 
depth of the Florae earthquake by inraraloo cl long 
period F Tiiafew and relocate the earthquake' a 
opltantcr Incorpora tlo| arrival tlna data free local 
• tatlooi. V* find that Ihle artat occurred beneath tha 
■ccreitooarp pci an aonlh of tha bacbarc thruet toaa it 
e dapth of U.S tar (T ta kotow the aee floor). Tho 
halt fitting lialt pilot eolutlon li cooaiiteat with 
eat Ire eoutbvird thruetlag of tha floor of tho Florae 
lea In heoeith the volcanic arc along a JO* dipping 
fault plana, Tha norphelogp of tho thmet acne and tha 
fraa-alr gravity profile over the Florae Dailn In tha 
■plcantial raglen reliable than of osianlc trinehaa 
and tha obaarvad gravity f laid le bait Intarpratod If 
tho Croat ol tha Fiona laalo dtpa aaaolhly below tha 
aceratad tfadgo at an araraga aogla of aboot I". Tha 
poilclon of the earthquake hypeeootar acoth of Un 
Fiona Thtail and tha fault plana aolntlen aoggait that 
tho 111 ! earthquake la aoilegoaa to thiaat avaota at 
lubdactlon ronii and rapraianta a lip hatuaan tha 
auhductlai and over aiding plait a. Tha Florae Thru at la 
than the urfaca anpraaatoo of a daap iiatad throat 
anna and nap repellent I ha Initial ataga of polarltr 
raw* rail of tha aaatarn laoda Arc, (Indonaala, 
calllilan, beckarc Ihnillwg). 

.1. feophya. Pea. , B, F«;ar AROSE 1 
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86*5 

HlD-liRTURI ASK-FLOU TUIT CAULDRlpPS, SOUIttnSTRRK MED 
HEX I CO 

Vtolfgang F. El lion (Departnant of Caolagy, On lve rally 
of Hew Has Ico, Albuquarquo, Haw Heatco, 1)131) 


Voi. 65. No. 18. Pages 337- M i l 


1 avals, below the cauldron coupler. Epectal foal II ran 
of Mow Havlco cauldrona include conad out r low ohaatai 
aonlng nay ho ooinal (moat atltcaous at I ha hot inn) or 
rovarnad. Poet -a option potamnlun nalaaonat Ins say 

saak nos a cbenlcnl rraadi. The Urgeit cauldtuue of 
nouthvaatero Hau Hex Leo tend to occur In tluau-re. 
Interpreted ■■ aurfneo eaproielona of burled cospuelte 
plutona (a.g. . Kogollon Plateau), la on aorly alago nf 
devalcpnant. or on tha Irlaga of a clualor. cn.il drone 
caod Co ha aayematrlcal trapdoor acruciuma, fnraed by 
rapaatad asall nruptlona aaparatod hy qulvacont 
pertoda, During tba height of activity, cau till one 
foraad by avlacoratlng eruptions, coaaonly fnlluwad hy 
raaorganco. Tha yaungaet known cauldron la ahulluw and 
taaulted fton asymmetrical aubaldonce and cnllnpaa of 
caldara valla. 

J. Coophya. Rea., B, Paper ADOS LA 

8699 Volcanology (Volcanology Toploa) 

SOUR NIMERICAL EtFERIHPKTS CM THE WTSDUUIM. OV HAflH/1 
I BOH CRUSTAL RESERVOIRS 

Frank J> Spara (Dapt. of Oeol. A Ooophya. , Prlucolnn 
Uni vanity, Princeton, NJ, OS] A A) 

An undaratandlng of tbo dynast ta of nagna wlthdrnwol 
la aaaantlal to reconatruotlon of lntanalvo vorlnhjoa 
In nagna raaarvolta. (aportant paranoia! a governing 
tha axtant ol aubtorranean nagsa mixing (Inducod by 
withdrawal 1 looloda tho vertical atructura nf dona Icy 
and vlacoalty, dl a charge, alia and a bap a of tho chim- 
bar, and vast typa. A nioarlcal nodal to atudy tao- 
vtacoul magna withdrawal ftca a cantral vaot conduit 
a* a function of tba Rayoolda nunbar, tha taearvolr 
to conduit width ratio, reiarvoLr aapoct ratio (width/ 
dapth) , and differing klneoatlc boundary condltlona <8 
praaantad, Both open (signs recharge) and clonod 
(caldera collapaa) syateoa era conaidarad. Finite 
difference aolullona to tha vottlclty tranaport and 
Folpaon equation* anablaa datarmloatlcn of vortldty, 
atrou funat Ion, and velocity field) a» a function of 
rime. Output includaa across function (panicle t re- 
ject o rice) and evacuation leocbmn diagrams. An ova- 
cuaclou laochton rapraaenta tha locua o( points within 
a chsoher nch that magna parcals along a given Lao- 
chron arrive at cha boueai ef tha volcanic conduit 
concurrently. Opes ayataaa evolva towarde a elsa In- 
variant atata (fully developed flew). Spin-up tinea 
depend on chamber sapid ratio (B-/D r >, roaarvolr/ 
conduit width ratio (R r /R e ) and Reynolds n voter (Re) . 
■t. Or. »c rapreaeot chsnbar half-width, depth and 
conduit half-width, reapactlvaly, Sp ia-trp tlmee a>* 
exisll (1/10 to 1/3) Er*c tic tarn of aniptlon duett Lima. 
Thn ahapa and orlaucaciOR of evacuation ltochrona (11) 
depend on Rs (Increasing Ra, dacraaaaa withdrawal 
dapth) and gaonalrlc factors (Inc casting B r /B c at 


■ “»||»I «inuquiiquo p ««w nsatco, aillll . »r> “C — 

This ■ emery chareetetliea )B hnovu or euepactod * t/Dc ” ^ Bt congtant 
Id-Teitlary aah-flov tuil (ignlabrlie) eauldreoa, up d * plh) ‘ A ■ 1 8>i iri - 
o AD la In dltaatit, In aouthwiiteia Maw Hex Leo. A anaont of reofyard nagsa rmslne untapped Is a 


cc^lntllon of pcii-tialdroo block faulting end otoalpn SjSi .1155 f “ ‘ lon * *»«tlon eruptions driven hy 

haa laaulied In widely ranging levels of . -I , " B °f 1Upa * °e “1“ recharge. Ralative 

thraa-dlneniloul eipaeuiea, down lo plutoolc toots. '“charge (open ayetan) iliuatlon, El'a 

The evolution of tha largest tiHigent cauldron lataxuly alongatod Tor caldara collapaa caaa. 

followed eta gee detanUad by other vorkaxa Tor tha " w ““ ■ tMW Bl T,r F monotonlcaliy In both 

Valin lad lake City caldera, with local variations! 1. ** r *” ,nt batuaea tha numerical axpatlnant* 

pcacurioc, 2. caldata collapia, J. early poat-callapaa £"/*■“ °* 14 * '“Rareturea for iba Bishop Tuff la 
volcialm, 6, as Joy ring- fracture wlcanlia, aod S, 

hyirolhainal actlvlly, lavaloynent can bn camloatad J. OoouJwa. h. ' a 


nt any auga | atagai cm also be iipeatad. BautgeM 
doming cm occur during ataga 3 or lalar| doming tea 
■laa ha labaucad hy peat-volcanic haain and ruga 
fault lag, Ivan vhata tha aurfaca o( ealdeta-HU turf 
u ,b " b *“ “» <“*■ q*»ts a dUfarmb 

conllgarailon, As luurgent doming my be difficult tu 

« Ef*** ■ PMP-m-d modification 

In tha definition Of niutgapca" platen anphaala M 
one or nor* nagsa pultaa altar 1 caldara-famlag 
nnptloi. Easing Ii oai of xv.nl ellecta that nay eg 
■ay sat vetur whan upi invade* a cauldron.' la ions 


J. Ooophyx. R,,.. g, , a(wr 4N9!4 . 
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v£[w LfKRS Y K S D 4i5S r,w 0F .' THE redowo °» r ' •. 1 

*■ Hill an (Earth Science Lab-, 

uS Ras,irch «t; 
. WL5BS' taVSiKWh’^Ss'; 

1 ^ r f-Ul*f«.*tratloreeiiit | Hue ncB which 


thw Birdellor luff. Another period i 
which a luffacetaiR TinMlona nil dip«»J^ |r |Ll , 
l he Oim.1 from the ov*rlyl"9 WMF I 

m.y, ) of the Bin.lallor, Bolh thf u i |W f . ' 

ftaabon, with milmui" nlEhls 1*» { 

respectively, er<- iMMU \\* ^ „u iu tu» ! 
cdldore than outside, Indlcallnj * —g^rrti j 
lion and cauldron lubildjnto. *okh a" i ^ 
dt-nioly welded with dill net Ive Interior 
■irenophyrlc «r»stall 1 iallon. 

Bnjuruenl doming was ,n JV['J H h , tr «la" 

Ihn lihfrogn Merger as owldo"^ • M<Kt i«'-' 

upper porllMi of »■ '“'JJJTjp 1 \\ M 
of iivur lying unite. An liep**" ', #J ,Mn 
•lopns lird during IM* «ro»lonal 
sirfoms draining the upltfllng d 
along lhc prpsuni Hcilflndo Creak «r al 

volcanic activity reiuKrd • J J* f t o»il*| 
lootl lhr*n additional as i-f1« all d crapf'*' ** 
prior lo doposUton of Lnel 

lim Redundo Trunk Mpinher of |tw , pi IM 

A numor leal "odol •PP' l * d ,L® [%lTr mcRgg * 
Rodunuo n«D siiggcels lhal WP ' " t 
magma body Is Inca tad « l * W *' ftapast £ 

146R motors hgnoath the HOttd* «J „ |W pi«ir ,u i 
lharmal wall In tho done. No >’ '» # ttlt uy*- 

InLruslvos which could M r *L*f M ui lovidln)^ 
suggest Ihit Iht locRtloni or /“JJ^gi 

apical graben of lh J «^o! t h*a»l-tr ,,d ? UT 
faults asaotUted •Hh^e northea Nrl , in if* 1 

unemoni. These faults wt for auj 1 * 

uplift hi tlory of the hypoS* l,c,, 1 Sv l ' 

structural dlfferarces cal*ra. B*"* 1 

devalopmonl and raa Mty. (t 4 " 

Tuff, resurgent dome) ago)* 4 
J, Oeuphya. Roa. , B. rapw 

8699 Volcanology «°Fj“ M1Bn iiB 08** l^D,S^, 
AHATtTLAH, AN ACTIVMLT RE EURO IM . 

OF CUATKHAIA CITY. . ttoV i|yH'*®J* 

Richard L. Vundatman (>P. L| _ , Dal** rtW 

Engineering. Michigan Technul»l 
Houghton, Kt 49931). Hl ii-na* etld** 1 ^=1 
A 14 a 16 kn dla-al-r «“‘P“ . 

rocoguleod » •* < 

Guateaala, Th. M,d#r ‘ " of **—■ 
acllva volcano Pacaya end „ riw »lF fJK.dd 
volcano. Tha e * ld#r ‘J*f_^ t 5 m«|W 
bacausa ita aaatarn and "V”" „ city 
fault* which outline tb * cald<" JllSm , 

cauaa thu northaeo "JF* 1 * _i lt anca el ,h * 
pyruc lsaelc rock*. The ^ tU^. 

caldara margin 1. «w 
a variety of *enl°8l«-l 
farootiol fault*, hot ,—h*. 

ologlcal change* ln ,, ^‘"“ u * tdtfjjjjgaj 
9 alllclc pyroclaatlc 
more than ) 0 k» 5 »« f*"“V! iru? cloca 
caldara. Thn “8“ of C ^i* .oJaas |V ° !, u» & 
twstfi About MOgOOO yr • . Qjld«f A 

B.F. Tha rock, aruptad **-^2*^ 

clatad eenca COM,,t . (l u daye 41111 IliaRx* 
elaeclc flow. nurg. a*M^ 
rhyoUeU 

nla* tic aruptionahavaioaa t Wjar,^ 

volume and morm aUletj Aaat*' 1 ^"^^ 

alaaant ahanlatty 

from ihnaa of otha* P}*Fj y a (f»#t «l 1 *** 

• at tha Intarsaotlen of«“ A **Si2ft**^ 

- (cha Falla Wm.t) «-* Th- *1 < 

' front (Jilpatagua 

hoavlly-f suited r,»«Rant ^ JJ 

alvn longitudinal ^Jpgaata 

ship. Tha longltodioei*'^ w p t»* “‘JJe* i»L 

. nor pba logically 

haavy .oonoaptr*tl^« JL '■ DM r 

ntt of ch* adt^iffw . 

' -^«uaion ; , 

•rwp; again. Ova* tt- ♦^^Laart* 1 

. aod would be fd*^' rt *TT 1 

• eruption. ’r' S '* . 

• •J«a»**d'aMsean*dt tfdj£®. r 4MMJ . ; 1 
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Space Environment 
Laboratory 

Tlie National Oceanic and Atmospheric 
Administration's (NOAA) Space Environment 
Laboratory (SEL), along with several other 
NOAA programs, is slated for a major bud- 
get reduction in FY 1985, a reduction which 
would have a serious impact upon the space 
environment services now provided by the 
laboratory - 

SEL, jointly with the U.S. Air Force’s Air 
Weather Service, operates the Space Environ- 
ment Services Center (SESC) in Boulder, Col- 
orado. SESC acquires, in near real-time, 
world-wide data on solar activity, on the ter- 
restrial magnetic field, and on energetic par- 
tides at geostationary and polar orbiting sat- 
ellite altitudes. Data are available to SESC 
from solar observatories operated by both the 
Air Force and a number of nongovernment 
organizations, die NOAA geostationary and 
polar orbidng satellites, and a U.S.-Canadian 
magnetometer network. 

Incoming digital data are processed in a 
dedicated computer system and displayed at 
die SESC forecast console where personnel is- 
sue forecasts and warnings of significant solar 
and geomagnetic activity to a wide variety of 
users. The data are available via computer-to- 
compuier links, and forecasts and warnings 
arc being distributed without delay using a 
commercial satellite broadcast system. Addi- 
tionally, a synopsis of current geomagnetic 
and solar activity is broadcast on WWV-AM 
shortwave at 18 min past the hour, and is 
available via recorded phone message from 
SESC. Solar-geophysical data summaries are 
published weekly. 


This real-time operation is supported by 
technique development efforts in SEL’s Re- 
search Division. The division recently has im- 
plemented semi-automatic synoptic mapping 
of the global solar magnetic fields, as well as 
statistical maps of the total energy input into 
the polar region bv energeuc panicle precipi- 
tation as measured by instmments aboard the 
NOAA/TIROS satellites. 

The Systems Support Division is responsi- 
ble, along with NOAA’s satellite operations 
element (National Environmental Satellite. 
Daia and Information Service), for the design 
and procurement of the space environment 
monitors on the lwo NOAA satellite systems, 
GOES and NOAAH'IROS. Recently, the divi- 
sion successfully demonstrated in the labora- 
tory a prototype X ray imager designed to 
supply real-time X ray images of die sun. It is 
hoped such operational monitors can be 
flown on satellites by the 1990‘s. 

In other developments at SEL, a new data 
base system, SELDADS 11, has been procured 
and should be on-line by laic 1985. Using a 
Data General MVIOOOQ computer, the system 
will enhance SEL's capabilities to store and 
analyze the real-time data stream and will be 
able to run improved forecasting models. 

The proposed budget reduction will impact 
upon SEL operations in a number of ways: 
Supporting technique development efforts 
for improving services will be lost; the pre- 
sent 24 hours per day rorecasi/warning 
schedule will be reduced to an R hour per 
day, 5 days per week operation; support for 
the satellite systems will be decreased, with 
the possible loss of the solar X ray imager sys- 
tem; the SELDADS II implementation will be 
delayed; and, the number of space environ- 
ment products will be decreased, including a 
cutback in both the weekly “Preliminary Re- 
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port and Forecast or Sular Geophysical Data” 
publication, and the space environment sum- 
maries on the WWV broadcasts. 

This news item ms contributed by William J. 
Brennan, Public Affairs Officer, National Ocean- 
ic and Atmosfiheiic Administration, Environmental 
Research Laboratories, Boulder, CO 80303. 

Ocean Drilling 
Suggestions 

The Ocean Drilling Program replaces the 
recently completed drilling phase of ihc Deep 
Sea Drilling Project (DSDP). A new and larg- 
er deep sea drilling vessel wilh expanded ca- 


Are You Investing 
in AGU’s Future? 


A tabulation of the various levels of 
contribution to die AGU-GIFT program 
indicates the number of members who 
have been "invesdng in the future of 
AGU." More than 6,000 members have 
contributed to this appeal. Can you find 
your place in the matrix? The members of 
the Steering Committee for this program 
are very appreciative of your response 
and support. We thank each and all of 
you. 

The major support has come from the 
Individual Supporting Members and the 
Life Supporting Members. The lists of 
these donors have been increasing each 
year, almost doubling in number this year. 
More than 6,000 have now accepted the 
"voluntary contribution of $10" as shown 
on the annual dues invoices, and wc are 
encouraged that so many have done this 
for 3 successive years. Those who made 
this contribution for the first time this 
year should plan ahead. The appeal will 
continue until I98G. 

The record keeping for (his financial 
campaign would seem to be a natural for 
the computer, but the system wns not de- 


signed for such an efTort. So, the Commit- 
tee has had to improvise, or, in other 
words, maintain a record of the individual 
investments as best we can at little or no 
cou to the investor. Wc did ask the master 
system lo produce sets of mailing labels 
for the full membership; that is. one set 
for each Seciion. Each computer printout 
fold contains 48 or these sticky labels. An 
in vest men l record is maintained on a 4" x 
6” card, with a pulled label attached for 
identification and for alphabetic filing, a 
file for each Section. A beautiful byprod- 
uct of tliis manual system is die hard copy 
residue of die unpulled labels (i.e„ those 
who have not been able to invest). 

This particular feature— the record of 
nonparticipants — gives us much concern. 
We know that many of the younger mem- 
ben and some of those enjoying retire- 
ment are not able to help; however, when 
we look at the labels still on the master 
printout wc see names of many members 
who have benefitted and continue to ben- 
efit from their membership in AGU. They 
arc receiving dividends — even compound- 
ed— by virture of their many years of 
membership. For those of you whose la- 
bels we have noL pulled and are able to 
help, wc ask that you look again at vour 
relationship wilh AGU and reconsider 
your role in this program. 

A few of our members are employed by 


AGU-GIFT Program as of April 16, 1984 


corporations that practice matching gifts 
of (heir employees. Wc extend a double 
thanks to those members who have asked 
their employers io match. One corpora- 
tion double matches, so a triple thanks is 
due. If you are employed by a corporation 
that contributes to educational institutions, 
endeavor to convince them that AGU 
merits support for its program of continu- 
ing education- 

Those of us who are U.S. citizens re- 
cently submitted statements to the 1 RS 
identifina dividends and contributions 
along with other related information. 
Through the personal deduction process 
Tor contributions— or those "investments 
in AGU"— the federal government be- 
comes a participant in die GIFT program 
wilh a form of matching. In the same way, 
many of the state governments are also 
participating. It is simple: Tho greater 
your deductions, the greater their partici- 
pation. So the bottom line is. What you 
"invest in AGU” will bring multiple divi- 
dends, a greater financial reserve for the 
Union and lower taxes for you. Thank us, 
not Paine-Webber. 

Charles A. Whitten 
Co-Chairman 
AGU GIFT Fund 
Steering Committee 


Atmwpherlc Sci- 
ences 
Geodesy 
Geomagnetism 
and Pale o mag- 
netism 
Hydrology 
Oceanography 
Planetology 
Seismology 
Solar-Planeary 
Relationships 
Tetionophyaks 
Volcanology; 
Geochemistry, 
and Petrology 
No section 
Friends 

Commercial Insil- 
luiions 
Totals 
Estimated 
Investment In- 
line (through 
..GccSl, 1983) ' 
^penici 
(through Dec 
SI. 1983) 

Net Additional 
amount ■ 
(trough Dec 
I 1.1983) . 
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April 16, 
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pabilitics including a longer drill string, bare 
rock spudin, enhanced logging, anil the po- 
tential for riser drilling will replace the D/V 
Glouiar Challenger. Drilling Is scheduled to 
commence in January 1985, and planning is 
now underway for the tentative schedule 
shown below. The drill ship will then proceed 
lo the Pacific Ocean and circumnavigate the 
earth nt lensi twice during the 10- year pro- 
gram. Suggestions far drilling objectives, 
downhulc experiments, etc., fur all areas 
worldwide are now being solicited by JO IDES 
(Joint Oceanographic Institutions Tor Deep 
Earth Sampling). 

Suggestions for use of (he drill ship arc re- 
viewed by the JOIDF.S science advisory struc- 
ture. which includes three thematic and five 
regional panels utid Tour service panels. The 
advisory structure is supplemented as re- 
quired by specialized working groups and 
task groups. Approved objectives will be inte- 
grated into the drilling program hy die Plan- 
ning Gomniittec under l he direction of the 
JOIDES Executive Committee. 

JOIDES is also seeking persons with scien- 
tific nr technical cxpei list to serve on adviso- 
ry panels for approximately 2 year terms. 
Anyone wishing to be considered should send 
his or her vita lo (lie JOIDES office. 

JOIDES is an international organization 
made up uf ten U.S. academic insulin ions 
and the science agencies of other member 
countries which presently include Canada. 
France, the Federal Republic of German)'. Ja- 
pan. and die Uuiied Kingdom. Suppon for 
die Ocean Drilling Program is provided hy 
die U.S. National Science Foundation, the 
Department of Energy, Mines and Resources 
of Canada, the Centre National pour I' Exploi- 
tation des Oceans of France, the Bundesau- 
stalt fur Geowissenschaften und RohsioITe of 
the Federal Republic of Germany, the Natu- 
ral Environment Research Council of the 
United Kingdom, and the European Science 
Foundauon representing Italy, The Nether- 
lands. Norway, Sweden, and Switzerland. 
Participation in the Ocean Drilling Program 
and science advisory structure is open to any- 
one, and is not limited to representatives of 
JOIDES institutions or member countries. 
Drilling suggestions and proposals should be 
submitted to the JOIDES office, Rosenstiel 
School of Marine and Atmospheric Science, 
University or Miami, 4600 Ricken backer 
Causeway. Miami, FL 33149 (telephone: 305- 
361-4168). 

This news item was submitted by Donald S. 
Marszalek, JOIDES Science Coordinator, Miami, 
Fla. 


Tethered Satellite 
Opportunity 

The National Aeronautics and Space Ad- 
ministration (NASA) and the Piano Spaziale 
Nazionaleof the Consigllo Nazionale Delle 
Ricerche of Italy (PNSfCNTC) are inviting re- 
searchers to participate in the Tint three - 
flights of the Tethered Satellite System (TSS) 
on the space shuttle. The Tethered Satellite, 
a joint Iialian/U,S. project, will deploy experi- 
ments in space at a distance of up to 100 km 
from the situ tile orblter. Science instruments 
will remain tethered either upward or down- 
ward from die vechicle for approximately 16 
hours at a time before being “reeled" back In, 
The first thkee missions, scheduled between 
1987 and Jf)9Q t will conduct experiments pri- 
marily in the' areas of space plaimn, atmo- 
spheric, geomagnetic, arid earth gravity phys- 
ics. 

. Letters or Ihtpnt to submit an investigation 
are due at NASA or CNR hy May 21, 1984, 
Proposals, iiiduding details on Investigation 
and technical plans, management, ana cost, 
are due by July 20, 1984. Those who wish to 
receive a copy of the full Announcement or 
Opportunity (A.O. No. OSSA- 1^-84) sjiould 
write Robert D. Hudson, Mail Code Eg, 

. NASA Headquarters, Washington, DC' . 
20546, ; 
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Solar Max: Three 
Hits, One Save. . . 

In the ciul it was all smiles and congratula- 
tions, Inn the crew of ihc space shuttle Chal- 
lenger mv\ NASA engineers in Ilotiuoii anil 
at the Gntlilard S[uice Flight Center in 
Green belt, Mil., were not forgetting how 
close I he Solar Maximum (Solar Max) satellite 
repair mission had come to being the Solar 
Max destruction mission. In fact, if it had nut 
been for a late night resuscitation effort by a 
learn of engineers at Goddard and a particu- 
larly providential sunrise, the shuttle crew 
might never have gotten their hands back on 
the S2fl0 million orbiting solar observatory af- 
ter a docking attempt on the mission's third 
day knocked it out of kilter. As it is, thanks to 
the astronauts' skilled repair work, the satel- 
lite is now ready for another 6 years or more 
of sun watching. 

Solar Max had been stranded in space since 
11180 , the victim of blown fuses in its attitude 
control system that left four of its seven sci- 
ence insu u men ts without accurate point ing 
capability. .Shortly after the blow out, God- 
dard technic inns had pul the satellite in a 
slow, “run ing" spin to keep its solar panels 
pointing at the sun and the batteries charged 
up. In tltis holding pattern, turning at the 
rate of 1° per second, the lirst satellite de- 
signed Id Ire resen iced in nrbil hail awaited 
its rescue is lor more limn 3 yea is. 

Challenger and its repair crew were 
laimrlicti mi Aptil li, lflK-l. file trouble start- 
ed two days later, when astronaut George 
Nelson tried to dock witli Solar Max and 
steady it so that it could he picked up by the 
si mule’s long met haiiical arm. Three dines 
he tried to mate ,t cylindrical attach met it de- 
vice to a trunnion [tin protruding front the 
satellite’s in id seel ton, hut three times he 
honored away without the device lucking (the 
problem, it now appears, svas with a small 
stud next to the pin chut did nut show up in 
engineering blueprints). 


Child Care at National 
Meetings 

Is ymir participation in AGU meetings 
limited by the lack of child care facilities? 
Would you be willing to pay for such serv- 
ices? The AGU Education and Human 
Resources Committee surveyed a sample 
or members, and our findings were incon- 
clusive. If your meeting attendance de- 
pends oji the availability of daycare, please 
write a brief note to that effect, and send 
it to ihe committee at AGU Headquarters. 
If response to this request is sufficient., 
this committee will recommend that some 
action be taken. 

Louise Levien 
Member. AGU Education 
and Human Resources Committee 

Geophysical Weight 
Loss Diet 

Having for numerous reasons acquired 
a three digit kilogram mass, the author is 
experienced at the painful struggles that 
the gourmand must suffer to reduce 
weight , particularly if he/slte enjoys rea- 
sonably large amounts of good food. To 
the avant-garde geophysicist, utilizing the 
following approach could be pleasurable. 


Up until this lime, Solar Max had been 
turning like a very slow and steady top. Now, 
because of the docking jolts and Nelson's un- 
iucccshi! attempt to steady the satellite by 
grahbirtg onto one of its wiuglike solar pan- 
els. it was tumbling more rapidly around all 
three of its axes. The ctew tried to grab the 
satellite with the shuttle's arm despite the un- 


rewarding. and may even enable the 
accomplishment of what Gliengis Khau ; 
Alexander die Great, Napoleau, and Hit- 
ler could not! 

The basic approach is the full utilization 
of Newton's formula For the attraction nl 
two massive bodies; ^GAfiAWr, wheic 
G, is the gravitational constant; r, the dis- 
tance between the two bodies; and Aft and 
Ala, the masses of the two bodies. Al- 
though one usually chooses Al» w be the 
earths mass Mg and A/j to be the mass of a 
small object, this unnecessarily restricts the 
realm of phenomena. The less restrictive as- 
sumption is A# | + Afi = Me- 
Utilizing this latter equation has enabled 
the development of the Geophysical 
Weight Loss DieL The figure is a plot of 
the expected weight changes. Do not fear 
the initial weight gain, for, as the curve 
shows, a final weight loss is guaranteed! 

The Dier-Week I, Consume herds nf cattle, 
devastate crop fields. 

Week 2, Pillage viliages, farms, and lay waste 
to the countryside. 

Week 3, Develop a taste for small mountain 
ranges, gorge your thirst on great lakes. 
Week 4. Delight on crustal dining, sample the 
refreshing taste of a small ocean. 

Week 5, Enjoy more of the pie. taste the 
mantle below the crust, nibble on the core 
for dessert. 

Week 6, Work your way through to the oilier 


predictable tumbling, and came “close, but no 
cigar," according to commander Robert Crip- 
pen. before getting word that technicians at 
Goddard (Solar Max's command center) be- 
lieved they could stop the satellite's rotation 
from die ground. 

What followed was a day-long race to get 
the spacecraft under control before it ran out 



to 1 1 

too KG 


TIME, WEEKS 


side; lio need In wmiy ubnm iniu pills. 
Week 7. Watc h those pounds disappear. 
Week H, Finally enjoy the (uliuic and fuotlof 
the amipodes. 

As with many diets, there are some side 
ell eels. The worst appeals that ilicre is 
nothing left to eat at the end, unless one 
becomes an aMioiuimic id g.isiromnucl 

Arhnuu'lrttgfincnl I he heuelils nf this up. 
proiich were disc ussed with Riving Chan, 
Dick GoMhcig, llaii.s Mayr, anil Nathan 
Millet el ;il. during a Chinese New Year's 
festivity. 


Kenneth Sthauen 

Safin lltiilinlivii Office 

NASA (liMiml Sjnue Flight Center 
Cnrnhflt, A/D 20771 


of power, because now tbat its panels were no 
longer pointing ;it the sun. Solar Max’s on- 
board batteries weir draining wiihtuit re- 
charging. Altei slniliing oil’ all die spacecraft 
systems they mold spate, int hiding the heat- 
ers lor die wienie i list rumen Is. the Goddard 
team ailivdied magnetic toii|iiei bars in the 
spacecraft dial ml as a kind oflcvci against 



Seismic Cross 
Sections of the 
Upper Mantle 

Surface wave tomography is being used to 
nup die seismic velocity and anisotropy of 
die up|K-r in, in lie mi a global Iwsis \\,itnfrt 
oL, Anisotropy and shear-velocity heterogene- 
ities in the upper mantle, Genph\ i. Res. Leu.. 
II. 100-112. 19H4|. 

I hc color figure shows cross sections of the 
upper Ii70 km of the mantle. (Note previous 
example published on the cuvcr of Eos. April 
17, 11)84.) VSV is the vvlociivof vertically po- 


larized shear waves, averaged with respect to 
nzimuili. The orange regions are slow, pre- 
sumably hot, regions of the mantle, although 
VSV can be low due to crystal orientation, or 
anisotropy, as well os to high temperature. 
The ambiguilv is removed by studying the 
anisotropy. The parameter XI is related to 
V5H-VSV, the difference in velocity between 
the two polarizations or shear waves. Olivine 
cnsials oriented with the fast axis in the hori- 
zontal plane would give positive XI. This 
would be the expected situation for horizon- 
tal flow. Vertical flow is expected to give neg- 
ative XI for an oli vine-rich mantle. The cross 
sections for XI, with this interpret alion, 
would be orange in regions of ascending and 
descending flow. 


The cross sections are labeled with the pa- 
rameters of the great circle, right latitude, 
longitude, and azimuth. The horizontal line 
across the center of die map is the great cir- 
cle of the cross section. The horizontal lines 
in the cross sections are ml depths of 60. 220 . 
and 400 km. 

Note the deep, 400 kin. slow anomalies un- 
der the Afar triple junction and the East Pa- 
cific Rise. The apparent soil ices of the mid- 
oceanic ridges are often offset from their sur- 
face expressions. The fast material at depth 
under South America, the south Adamic, and 
the western Pacific may represent material 
that cooled at the earth's surface. The three- 
dimensional character of mantle flow is evi- 
dent when viewing many of these cross sec- 


lions. T he mill- At lam i« i idge appears to be 
shallow on these cn«s sections hut can be 
traced m greater depth in oilier scciimii. t 

This suggests that llieie is large liiicraj Irani- j 
port of mulct ial between mimic and ridge. 

Tmiiiigi.ipliir rctisiii h .it Gaiter h is sup- 
{toiled by National Science ftumilaliwi 
grants KAK-HI I.VJW and EAK- 83 17625. 1 
thank Unite it Clayton. Itiadlnrd Hager, and 
Adam D/iewonski lor assistance in making 
the illustrations. 

Thu um« item mill phutii aw i null United In 
Dim. L. Anderson. Snmnlugirul LnbvntWj. 
Californio Imtitutr of Terhitahigy, Tnsndem. CA 
01 125. 
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the earth's magnetic field, a crude form ot 
backup attitude control. At first the engineers 
thought this was working. Soon, though, it 
became apparent that the satellite’s gyro- 
scopes were being overloaded by die high 
rates of motion and were not giving the 
proper information about the spacecraft's po- 
sition to the torquer bars. 

Once the Goddard team realized this prob- 
lem, they devised a new plan. By telemetry 
command, they dumped the satellite's on- 
board computer and sent up a new altitude 
control program called “E-Dot" that used 
magnetometer rather than gyroscope data to 
sense the spacecraft's position. This trading 
of programs took nearly 3 hours to complete, 
but it worked; the torquer bars almost imme- 
diately began to steady the satellite. 

Now there was a new worry. B-Dot was 
very good at absorbing momentum, but it 
didn't allow for any attitude control from the 
ground. The Goddard team had no way to 
get the solar panels pointed back at the sun. 
Meanwhile, the batteries were losing energy 
with each nightside pass. Finally, drained to 
about 225 watts of power, Solar Max was not 
expected to live much longer than one more 
period of darkness. Ground controllers 
turned off the satellite’s onboard radio trans- 
mitter just before it entered eclipse again in a 
last-gasp attempt to save another 25 watts, 
and then they waited. 

Miraculously, when the spacecraft came 
into sunlight again, its solar panels were fac- 
ing the sun enough to begin recharging the 
batteries. With each succeeding orbital pass, 
the sun angle got a little better and die bat- 
teries a little stronger to the point where 
ground technicians were able to reload the 
original computer program, reestablish atti- 
tude control, and point the panels toward full 
sunlight. By morning the power was up to 
100%, Solar Max was again turning neatly at 
the rale of one half a degree per second (slow 
enough for the shuttle arm to grapple), and 
the Goddard engineers were able to relax for 
the first time in what had been a very long 24 
hours. 
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• . .And 6 More 
Years of Science 

After these heroics, the rest of the repair 
mission went more or less according to the 
(amended) script. The crew was able to re- 
trieve the satellite, fix its attitude control sys- 
tem and coronagraph/polarimeter instrument 
as planned, then redeploy Solar Max in its 
500-km-high orbit on April 12. 

Barely was the satellite back in service 
again when it got the chance to obseive the 
eruption of a major solar flare, through wliai 
Solar Max projea scientist Bruce Woodgate 
calls “a combination of anticipation and rapid 
re-pointing." The satellite had been near the 
middle of a 30-day engineering checkout pe- 
riod when, on April 23, the onboard hard X 
ray burst spectrometer began detecting flare 
bunts in a particularly active region on the 
sun. Project scientists then requested God- 
dard technicians to move the satellite and 
point its narrow field instruments at the ac- 
tive region, with the result that half an hour 
later the satellite was perfectly positioned to 
record the largest flare of die current solar 
cycle occuring on the sun. “We got lucky 
there,” says Woodgate. So interesting were 
the data returning from this flare region that 
Solar Max was scheduled to remain in its “sci- 
ence mode” for about 2 weeks before picking 
up again with the engineering healihchecks. 

Once it returns to full-time science, die sat- 
ellite is expected to return data until it reen- 
ters the atmosphere, probably sometime in 
1990 or 1991. Although it was Launched pri- 
marily to study solar flares, in its second in- 
carnation Solar Max will divide its observing 
time more evenly between flares and odier 
solar phenomena. Prominences— long stream- 
ers of mass exploding outward from the sun's 
limb (edge)— will be studied in a viewing pro- 
gram coordinated with ground observatories 
in Hawaii, California, and France. The satel- 
lite will also continue to monitor the solar 
constant, or total energy output that reaches 
earth (which it saw to be declining in 1980), 
and will take daily or near-daily images of the 
corona so that scientists can have a record of 
its changing shape at different periods in the 
solar cycle. 

One of the more intriguing problems to be 
tackled by Solar Max involves the high-ener- 
gy gamma ray emissions from solar (lares 
seen by the gamma ray spectrometer in 1980. 
The gamma ray results showed flares with 
much higher energies and faster “rise times" 
than had been previously expected. In fact, 
no current theory of particle acceleration can 
explain them. Before Solar Max, only lower 
energy gamma rays with rise times ^T minutes 
(as opposed to less than 3 seconds) had been 
seen streaming from the sun. “We need to 
work oil theories to explain how this energy 
rise can happen," says Woodgate. 

A windfall of Solar Max’s revival after 3 
years of dormancy is that scientists will now 
be able to interact more closely with the satel- 
lite in real time, thanks to NASA’s Tracking 
and Data Relay Satellite System (TDRSS). 

The satellite link is expected to allow observ- 
ers on the ground to change viewing modes 
or repoint Solar Max instruments in near-im- 
mediate response to events happening on the 
sun, something they could not do in 1980 
when the TDRSS wasn’t in place. "With a 
person in the loop," says Woodgate/’we’ll be 
able to do more pattern recognition" of fea- 
tures and rapidly occuring events on the sun. 

The sun is not the only target in Solar 
Max’s viewing plan. When Halley’s comet 
swings around the sun in February 1986, sev- 
eral msirumems, including the coronagraph/ 
polarimeter repaired by the Challenger crew, 
will return data and visual images oF the com- 
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et and its attendant tail. Solar Max will ob- 
serve Halley from early January to late 
March, both before and after its closest sun 
approach, at a time when ground observation 
will be difficult if not impossible. A fleet oF 

In Congress 

Legislative Update 


ARCTIC RESEARCH AND POLICY ACT, H.R. 2292 
(Young, R-Aiuka) and S. 37S (Murkowjki, R- Alaska), would 
provide comprehensive national policy dealing with national 
needs and objectives in Arctic and would provide a centralized 
system for collection and retrieval of scientific data, establish 
priorities, and provide financial support for basic and applied 
scientific research. 


EARTHQUAKE HAZARDS REDUCTION ACT, H.R. 2465 
(Walgren, D-Pa.) and S. 820 (Gorton, R-Wash.), now public taw 
P.L. 98-241, authorizes $67 million Tor fiscal 1984 and a 5% in- 
crease for inflation for fiscal 1985, S. 820 passed the Senate 
April 7, 1983, and passed the House Feb. I, 1984. Signed into 
law on March 22, 1984. 


EXCLUSIVE ECONOMIC ZONE IMPLEMENTATION ACT, 
H.R. 2061 (Breaux, D-La.) and S. 730 (Stevens, R-Alaika), 
would implement 200-mile EEZ adjacent to the U.S. territorial 
sea. Would also set forth U.S, policy on development and use 
of the natural resources and ocean floor. H.R. 2061 referred to 
House committees on Foreign Affairs, Interior and Insular Af- 
fairs, Merchant Marine and Fisheries, and Ways and Means. S. 
750 referred to Senate Committee on Commerce, Science, and 
Transportation. 


EXPORT ADMINISTRATION ACT AMENDMENTS, H.R. 
3231 (Bonker, D-Wash.) and S. 979 (Heinz, R-Pa.), defines re- 
strictions on the export of scientific and technical information. 
House passed its bill Oct. 27, 1983, and sent it to the Senate. S. 
979 passed the Senate March I, 198-1, and passed the Mouse 
March 8, 1984. A conference to iron out the differences was 
held April 12, 1984. 


LAND REMOTE SENSING COMMERCIALIZATION ACT 
OF 1984, H.R. 5155 (formerly H.R. 483G) (Fuqua, D-Fla.) and 
S. 2292 (Gorton, R-Wash.), aims to establish a system to pro- 
mote the use of land remote-sensing satellite data. Asserts that 
the private sector is best suited to develop land remotc-scniing 
data markets and that cooperation between the federal govern- 
ment and the private sector should be initiated now to assure 
continuity of data and U.S. leadership in land remote sensing. 
A fully commercialized system shotilu be phased in gradually, 
according to the bill. 


NATIONAL OCEANIC AND ATMOSPHERIC ADMINIS- 
TRATION ORGANIC ACT, H.R. 3381 (Forsythe, R-N.J.), 
would establish NOAA as an independent agency and os die 
agency primarily responsible for providing oceanic, coastal, and 
atmospheric services and sup|>orting research (Ecu, Se|«. 6, 
1983, p. 537). Would also establish procedures to avoid dupli- 
cation of effort in these fields among government agencies. Re- 
ferred to two subcommittees of House Merchant Marine and 
Fisheries Committer and one of House Committee on Science 
and Technology . Several other bills that would establish a De- 
partment of Trade also call for making NOAA a separate 
agency. Merchant Marine Committee reported the bill out of 
committee April 10, 1984. 


NATIONAL OCEANS POLICY COMMISSION ACT OF 
1983, H.R. 2853 (W. Jones, D.-N.C.) and S. 1238 (HoUings, D- 
S.C.), would establish a 15-member commission that would de- 
velop recommendations for Congress and the President an a 
comprehensive national oceans policy. S. 1 238 referred to Sen- 
ate Commerce, Science, and Transportation Committee. 

PEER REVIEW REAFFIRMATION, H.Con.Res. 257 (Scnien- 
brenner, R-Wisc.), would reaffirm “the commitment of the 
Congress to award federal funds Tor scientific research projects 
and facilities solely on the basis of scientific merit as deter- 
mined by a peer review process." Follows attempt* by several 
universities to bypass peer review (Eos, January 3, 1984, p. I). 
Referred to House Science and Technology Committee. (A 
concurrent resolution is used to express principles and policy.) 


Halley-bound spacecraft will take much closer 
looks in March, but for a period of about 2 
months in early 1986, says Woodgate, "we 
will be the only observatory that will be able 
to observe the comet ." — TR 


Senate 

Passed 

June 27, 1983 


House 

Passed 

April 24, I9S4 


P.L. 98-241 


P.L. 98-241 


Hearings to be 
scheduled 


Hearings to be 
scheduled 


In conference 


In conference 


Hearing! 
May 8, 1984 


Passed 

April 9, 1984 


No companion 
bill 


Awaiting fur- 
ther committee 


Awaiting com- 
mittee action 


No companion 
resolution 


Passed 

Oct. 31. 1983 


Awaiting com- 
mittee action 


SCIENCE AND MATHEMATICS EDUCATION, H.R. 1310 
(Perkins. D-Ky.) and S. 1285 (Hatch, R-Utah). H.R. 1310 allo- 
cated $425 million for mathematics and science education in 
fiscal 1984 (Em, March 22, 1983, p; 1 14). Senate bill, which also 
would authorize $425 million, Was reoorted out of the Senate 
Labor and Human Resources Committee May 16, 1983. 

To be scheduled 
on Senate calen- 
dar 

Passed 

March 3, 1983 

SEVERE STORMS ADVISORY COMMITTEE ACT, H.R. 

3207 (Hammers di midi, R-Ark.), aims to assure that forecasting 
of severe storms within government agencies is coordinated for 
maximum benefit. Would establish a committee or no more 
than 12 members that would recommend new programs, assess 
current forecasting programs, and make recommendations for 
incorporating new technology developments into the operation- 
al forecasting system. Referred to a subcommittee of the House 
Sdence and Technology Committee, 

No companion 
bill 

Awaiting com- 
mittee action 

WATER RESOURCES RESEARCH ACT OF 1984, S. 684 
(Abdnor, R-S.Dak.), now public law P.L, 98-242, provides for 
the establishment of one water resources research and technol- 
ogy Institute in each state and territory to “plan, conduct, or 
otherwise arrange for competent research with respect to water 
resources ■ • •; promote the dissemination and application of 
the results of iltese e [Torts; and provide for the training or sci- 
entists and engineers through such research. Investigations, 
and experiments.” Passed tne Senate May 25, 1983, and passed 
the House Oct. SI, 1988. President Reagan vetoed the bill Feb. 

21. 1984. The Senate overrode the veto (86 to 18) on March 

21. 1984, and the House overrode the veto (309 to 81) March 

J984, ■ ■ 

Veto overridden 
March 31, 1984 

Veto overrid- 
den March 22, 
1984. 

YEAR OF WATER, S.J. Re*. 202 (Armstrong, R-Ohia), would 

Passed 

No companion 

designate 1984 as the fear or Water. Alms to increase aware- 
ness and dedication to the interest* of worldwide Water re- 
source* (Sot, March 20, 1984, p. .105).' Referred to Hotise Com- 
mittee on Pt»t Office on Post Office end .Civil Scrvke. . , 

Feb. 27, 1984 

resolution 

For additional Information, contact the sponsoring Member of Congress or committee indicat- 
ed. All congressional and committee offices may be reached by telephoning 202-224-3121. For 
guidelines on writing to a member of Congress, refer to AGU’s Guide to Legislative Information 
and Contacts {Eos, April 17, 1984, p. 159). The last Legislative Update, was published in the Jan- 
uary 24 Eos.—BTR. 
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Ground Water 
Monitoring Technology: 
Procedures, Equipment, 
and Applications 

Robert D. Morrison, Timco Mfg., Inc., Prai- 
rie du Sat, Wii., xv + III pp., 1083, $33. 

Reviewed by Kenneth R. Jiradbuty 

Over the past few years, increased interest 
in groundwater monitoring has resulted in 
numerous new articles about, equipment for, 
am! approaches to the field measurement of 
physical and chemical groundwater parame- 
ters. Ground Water Monitoring Technology is a 
useful bnuk that attempts to make sense or 
this recent information by organizing it into 
sections on monitoring the vatlosc zone (pari 
1), monitoring the zone of saturation (pari 2), 
and groundwater sampling equipment (pari 
3). According to the preface, "A degree of 
discrimination was exercised in selecting tech- 
nologies which were directly applicable for 
field use." The book emphasizes "field prov- 
en methods which have licen documented" nl 
the ex [reuse of other promising but unproven 
Held to. I m it | ucs, and it omits lulKimtory 
methods except where required lor instru- 
ment calibration. Morrison is aware of the 
rapidly (.hanging nature of current ground- 
water field techniques and has wiittcn the 
btxtk so that it "will Iw useful even after a 
particular instrument heroines obsolete." 

Ground Water Monitoring Technology is tint a 
"cookbook” of step-by-step inst met torn for 
field investigations, nor is it a collection nf 
ease studies. Instead, it is :i compilation of 
various field met hurls, each carefully docu- 
mented by references to the literature, with 
the emphasis on equipment rather than tech- 
nique. lit fact, the strength of this book is the 
rnllcciiim of 481 references, whirli refer to 
monographs and [K-riodUiils in a uuinlwr of 
associated vricniilic lields, primarily includ- 
ing, but nut limited to, hydrogeology, hydrol- 
ogy, geophysics, soil science, engineering, and 
meteorology. These references alone arc 
probably worth the price of the book. For 
each technique discussed, the author brieliy 
describes the theory and equipment involved. 
The interested reader can then go to the ref- 
erences cited to obtain more detailed infor- 
mation about a particular method or item of 
equipment. 

Pari l of the book, dealing wills monitoring 
in the vadnse zone (53 pages; 380 references) 
is excellent in scope and detail, and many 
readers may want to purchase the book solely 
for this chapter. Sections on soil moisture po- 


tential, soil moisture content, soil salinity, 
temperature, and soil pore water sampling 
provide a good review of “traditional tech- 
niques such as tensiometry, moisture blocks, 
electrical conductivity nrobes, and vacuum 
pressure lysimcters, while introducing newer 
techniques such as Nuclear Magnetic Reso- 
nance and inductive electromagnetism, which 
may be unfamiliar to many readers. Profes- 
sionals involved in contaminant monitoring 
will be particularly interested in the section 
on soil pore water sampling, which discusses 
how various lysimeter materials (ceramics, ny- 
lon, fritted glass, Teflon) can affect the quali- 
ty of water samples. 

Part 2 addresses monitoring in die saturat- 
ed zone (14 pages; G4 references), and in- 
cludes sections on drainage systems, trench 
and caisson lysimeters, monitoring wells, well 
points, well clusters, multilevel samplers, hy- 
brid well systems (a combination of saturated 
and unsaiurated zone monitoring), and pi- 
ezometers. The strength of part 2 is its em- 
phasis on new monitoring techniques, such as 
various multilevel samplers. The chapter is 
less adequate in its coverage of hydraulic 
head measurements, devoting only two pages 
and eight references to piezometers and con- 
taining essentially no discussion nf the preci- 
sion nnd accuracy of various waLer level mea- 
surement techniques. In view of the extensive 
discussion of head measurement in the nnsni- 
u rated zone and the importance of hydraulic 
head as the fundamental measurement in hy- 
drogeology, these are curious omissions. In 
addition, there is no discussion of the applica- 
tions of the various analog and digital water 
level recorders available today and which are 
often integral components of a groundwater 
monitoring program. 

The third part of the book contains a brief 
but adequate (10 pages; 37 references) dis- 
cussion of water sampling equipment, includ- 
ing bailers, various suction and submersible 
pumps, and packer pumps. Once again tiicre 
is an emphasis oil how various sampler mate- 
rials (PVC, stainless steel, Teflon, eic.) can af- 
fect water sampling results. The chapter 
could have been improved by iuclitdiug one 
or more tables summarizing the adequacy of 
materials and techniques for sampling vari- 
ous organic and inorganic chemical constitu- 
ents. 

Consultants and researchers involved in 
groundwater contamination studies will find 
tin's hook valuable. Most of the equipment dc- 
scribed is best suited to relatively shallow in- 
vestigations (on the order of a Tew hundred 
feet or less) and there is a strong emphasis on 
contaminant studies. Investigators interested 
in monitoring deeper groundwater systems 
or in water quantity studies may find Uie 
book less useful. The book is dearly written 
and well illustrated with legible drawings and 
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Ninth International Congress 
of Carboniferous 
Stratigraphy and Geology 

Volume V. Official Reports 
Edited by MACKENZIE CORDON, |r. Tills was the first 
Congress to be held in the United States and ii at- 
tracted more than 900 geologists from 29 countries. 
Highlights of this volume include a special lecture on 
the Carboniferous of China, a concise summary of 
the tectonic evolution of the Iberian massif, a short 
history of the founding of the Carboniferous System, 
an incisive look at world energy prospects for the 
next two decades, an outline of the geology of the 
Spanish Carboniferous coalfields, and a novel treat- 
ment of detail paleobotanical comparisons between 
west European coal basins and the Donetz basin. 
$25.00 

High Sulphur Coal Exports 

An International Analysis 
Edited by MICHAEL M. CROW Preface by SENATOR 
CHARLES PERCY and REPRESENTATIVE PAUL SIMON. 
The papers in this book were generated by the pro- 
ceedings of the United States Senate Field Hearing 
and High Sulphur Coal Export Conference held in 
June of 1981. $30.00 

Blast Vibration 
Analysis 

By C. A. BOLLINGER. This volume synthesizes theory 
and literature from seismological, geophysical, and 
engineering fields pertinent to blast vibrations in- 
duced by mining, quarrying, and engineering 
operations. $6.95 paper 
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photographs. A glossary provides definitions 
of most technical terms used in the book, al- 
though a few, such as "cartesian moiiostiu," 
and, surprisingly, "monitoring," arc omitted. 
Although the publishing company (Timco) is 
in the business of selling groundwater moni- 
toring equipment this book thankfully does 


not promote Timco products over the prod- 
ucts of other firms. 

Kenneth li. Ilmlhuty L\ with the lV«<wu/» CjJ 
logical and Natural IIMan Survey, Madison. Ill 
53700. 



RATES PER LINE 

Pefhinu Available, Strvlcn, Supptit i, Cousin, 
and Announemtnti: first in union $5.00, ad- 
ditional insertions 14.25. 

Potftloni Wanted: Rut insertion 12 00. addition- 
al insertions J3.50. 

Student OpportHutiUt: lint in set lion free, addi- 
tional insertions $2-00. 

There are no discounts or commissions on 
classified ads. Any type style that is not publish- 
er's choke is charged at general advertising 
rates. Eos is published weekly on Tuesday. Adi 
must be received in writing by Monday. 1 week 
prior to the date or publication. 

Replies to ads with box numbers should be 
addressed la Box _ American Geophysical 
Union, 2000 Florida Avenue, N.W., Washing- 
ton, DC 20009. 

For more infotmation, call 201 -4 6 2- 6 90S or 
toll-free 8MM24-I488. 


Metsmorahlc Petrologlat/Unl varsity of New Bruns- 
wick. The Department of Geology invites applica- 
tions for a tenure track Faculty position in metamor- 
pnie petrology at the assistant professor level. We 
are ^ ee * ,n 8 ! acid-oriented petrologui with micro- 
probe experience to compliment our existing pro- 
grams In petrology and tectonics. The successful 
candidate Is expected to participate in all aspects or 
teaching and advising at the graduate and under- 
graduate level as well as maintaining an active re- 
search program. 

The department houses a variety oF Facilities For 
petrologic research including automated X-ray de- 
traction and fluorescence units and an automated 
atomic absorption spccLrophaiomeicr. Other analyt- 
ical semen arc available on campus Including trans- 
m i is I on and scanning electron microscopy units. 

The poiition is available starting September, 1984 
pending final budgetary approval Ph.D. required. 
Rank and salary wm be commensurate with experi- 
ence and qualifications. In accordance with Canadi- 
an iramigrrarian requirements, priority will be given 
to Canadian citizens and permanent residents of 
Canada. Letters oF application including a statement 
of current and Future research, as well as a curricu- 
lum vitae, bibliography and three letters of refer- 
ence ihoultl he sent to: Dr. P.K. Williams, Chair- 
rrtan. Department of Geology, University of New 
Brunswick, Fredericton, N.B., E3B 5A3; Canada. 


POSITIONS AVAILABLE 

Tlw Colorado School of Mines, The Dcmitmeni 
of Geiiphysics of the Cnlur.idu Schuul oF Mines ex- 
perts tn luxe tin opening fur the academic year 
1UM- 11185 lor a cjiidliuiie with cqie lienee* in «ul 
gcupliyiUs. earthquake seismology or seismic risk. 
The Department emphasizes genphysiral explora- 
tion anil applied grupiiyms. and preference will be 
given to the candidate who utit hung that emphasis 
in his Dhtriicuiar field id expertise. An extensive 
suite oT field equipment and uimpuicri is available 
to support mc.it t h projects, and the Department 
operates a seismic tilHcrvjtuiy llui is part of tlw 
woi Id-wide network. Wc nqicuihuilie appuitu- 
menl will be made nt the Assistant Professor level; 
however, an accompli shed scientist with a lutk- 
grouml in sine uf inc at cos of interest could he con- 
sidered at a higher level. Please send applications, 
rn times and/or Inquiries to; Philip R. Romig, Pro- 
fessor and Head. Department of Geophysics, Colo- 
rado Scltuol of Mines, Golden, Colorado 80401. 

The Culm ado School of Minn is an affirmative 
aclion/equal upper t unity employer. 

Postdoctoral Fellow in Atmospheric Science, A 
position will be available beginning October I, 1984, 
at the llarvard-Siniihtnnian Center for Ajiruphyiits 

1 ‘ur theoretical analysis uf the Shuttle glow and stud- 
n of upper atmosphere physic* and chemistry. A. . 
Ph.D-, which Involved research In aeronomy, u rt-. 


Postdoctoral Research Associate Posilions/Gco- 
physics and Igneous Geochemistry. The Univer- 
sity or Maine at Orono (UMO) has postdoctoral 
openings For a solid earth geophysicist and an lunc- 


to advance Fundamental understanding oF nasi mill 
current thermal histories of [lie Appalachian 
Orogcn in New England and elsewhere. The gco- 


If available. Apply to either Dr. James 
Dr. Mahlr.li C. Kcniiicuit 11, 
nurupliy, Texas AfcM University. <-o!legc 
Texas 77H43. . 

Texas A&M University is mi equal iipporiunn) 
fin n at I vc- net Inn employer . 


-- ----- — — ..m...,,.... . ... UUI- 

cnemisi would be expected to Investigate volcanic 
and plutonir suites in the Appalachians In Maine 
and In other tcrranei. Current Funding permits ap- 
pointments for at least 12 months. Subject to arrival 
of anuapaied funding, the appointments could be 
extended to two years. Both appointments could 
atari as early as August l, 1984. Excellent facilities 
lor geothermal research, computer applications, 

5 nd . gwxbronologic studies exist 
at UMO. Additionally, limited funds are nvallablc 
Tor travel and research, nnd the appointees will be 
encouraged to generate exterior support Individual- 


TechnlraJ Specialist in Selimotogy, The Geo- 
nhyshi Group of the Department of Earth and 
Space .Sciences, State University of New York si 

nfTLteh e , ^N n ?, M 5 d . iJ:llc . 1 for lhc position 
of Technical Specialist In Seismology to operate and 
maintain the Stony Brook scliinlc network? Muu 
l 'j* vc Cx pcnence In sclimli: network operation and 
■!*» exposure to Invcnc 
“'“fTand dig ul data analysis nnd ramlllarity with 

rwiE 1 !*" 1 i tnMa. M.S. In 

Geophysics required. Send resumes to; 

D.J. Wddner 

Department or Earth and Space Sciences 
Stale University or New York 
btuny Brook, New York 1 1794. 

Pb-D.-GeochemUl/Hydrogeologltt. Research P|an- 
kP c "* a pwlngsdemific consulting" 
company, will hire a gcochcrnlst/hydrdgeolojnsi in 
work on imestiial and marine pollution prakcu 

Mam ns IS Mav IORj si. r n JN cl1 


, , -i - ifciwwa, tanu u 

description or research interest* to Edward R. Deck- 
eror Daniel R. Uix, Department of Geological Sci- 
ences, 110 Doardman Hall, University of Maine at 
Orono. Orono, Maine 04489. Telephone calls may 
or Luil 10 and forwarded la Decker 

The University or Maine Is an equal opportunity/ 
affirmative action employer. 

Rtteareh Auoclalei/Texu AfcM University. 
r™r^ he /f Jcaland Environmental Research 
V™“P‘ n the Detriment of Oceanography has po- 
ShLffSS Jr 8*™= and Uctope g^themls- 
personnel are primarily needed to 
However, ap- 

plkanls with backgrounds In chemical oceanogra- 
phy or environmental chemistry mil also be coruld- 
^ n 2 n «r po1 ^ Won involves management and main- 
IcnaiKr of our itablc iininrv lalviniAim 


2n j “penencc In pollut- 

Wghh dcihahlc Gotff com- 
sk ^* imperative. Send resume and eX- 
^ l™Whhed pa and so 


®«raar researd i. e "° ri ® nd nsfJonr, , 

' W l stflhle wd/or Sc K- 


Ph.D . which Involved rescarUi in aeronomy, U tf.- Janiiiehnc Mlchcl' Ph n 

qulrcd. Send applications and nkmes uf three rclcr? RqsS PUnning Iniiltui?' Inc 

tnua to: ;A. Dalrarm. Crruer far, ^.trophylki; ^0 -92fl Ger^ 

Carden Strceii Cambridge, MA 02198. Golumbta^ Sfljol • : 


The Planetary Sciences Group 
of the EG&G Washington 
Analytical Services Center.' n • 
has an immediate openlnfl ror » 
qualified Space Scientist wh 
expertise includes: geogray 7 
modeling and recovery, 
gravimetry and the upward n | 
tinuation of surface potential 
models, and the effect of . 
smoothing algorithms of local 
data sets on potential coe»n 
determination. The successful 
candidate will assist the gr jn 

field investigations yndeiway 

preparation for TOPEX. Tnia 
position requires aPh.D.degrfl®, 
in Geodesy with three y 0 ® lar y 
professional sxpedsn^- & 
to 30K. If you are Intertfaa > 
please contact s - aaual 
301-779-2800. EG&G is an 0Q .. , 
opportunity employer. 

Washington An^fytlcBl Serylf®* 
Center, lno;- i(fl 
- 6801 Kenilworth Avenge , • , 

. Riverdale, Maryland 207 ^j 
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Poitdoctond Position In Upper Atmospheric Phys- 
ics. A postdoctoral position is available in iIil- 
Space Physics Research Lulxirntorv at ibc University 
of Michigan fur a qualiticd ciimliiiaic with ;i I’lr.n. 
degree and experience in Upper Atimisjiln-re I'hvs- 
iuThc jioxitton involves tlie analysis uf data oh-' 
mined from two insiminems lluwn on the NASA 
Dynamics Explorer-2 wiclliic. The extensive satel- 
lite data base provides detailed in formal ion of ihc 
Dynamics, Thermodynamics and rompusiiinnal 
Structure of the Nentrul Upper Atmosphere. The 
appointment will be fur one year (renewable) .md is 
to start in October, l'J84. The applicant should 
Identify Bnd describe areas or Ins or her cx]x:rtise 
ihaL can support theoretical it tve&tigd lions in Upper 
Atmosphere Physics. A resume and the names ul 
three persons knowlcd gable of the applicant's expe- 
rience should be Tor warded to; 

Dr. T.L. Killeen 
Space Physics Research I.ib. 

Department of Annospherie and Oceanic Sciences 
The University of Michigan 
2455 Hayward 
Ann Arbur, Nil 4R!flU-2I-l3 
The University of Michigan is a iKjn-discriiiiinu- 
lory/affirmalive action employer. 

Faculty Position In Planetary Science. A junior 
faculty position in the Department uf Earth, Atmo- 
spheric, and Planetary Sciences at MIT is available 
(or a recent Ph.D. graduate in the field oF planetary 
dynamics. Applicants should have h solid back- 
ground in classical celestial mechanics, as well as 
modern computer-assisted numerical theory, and 
should have demonstrated proficiency in attacking 
problems Involving spin-orliiL coupling and multi- 


strong interest in teaching graduate mid undergrad- 
uate students. 

Applicants should submit curriculum vitae, a brier 
statement of research interests, and names of three 
references to: 

Dr. WUliam F. Brace, Chairman 
Earth, Atmospheric, and Planetary Sciences 
54-918, M.l.T. 

Cambridge, MA 02189. 

Closing daiejlune 15, 1984. 

MIT Is an affirmative arrion/cqual opportunity 
employer. 

Massachusetts Institute of Technology, Haystack 
Observatory/ Atmospheric Scientist. The Hay- 
slack Observatory is accepting applications For an 
anticipated Atmospheric scientist position for a one- 
year period, equivalent to a post -doctoral appoint- 
ment, to work in die field of upper atmospheric 
physics wilii the MilLstunc Hill Atmospheric Sciences 
group. The scientist will participate in the analysis 
of data from multi-tccli nmuc experimental cam- 
paigns performed under the Global Thermospheric 
Mapping Study [program being coordinated from 
Millstone Hill. The applicant should have suntc 
experience in an area or upper atmosphere science 
and familiarity with computers, magnetic tape for- 
mats, computer graphics and dlsplav techniques. 

New Plt.D. preferred. Please write, enclosing resu- 
me. lo: 

J.T. Karaku 
Assistant to the Diiccwn 
Haystack Olnervamry 
Wes l fnrd. MA Ul«8n. 

MIT is an equal opjioi luiiiiy/allii inativc .ictiun 
employer. 

Ficully Position In Geophysics. Texas A AM Uni- 
versity has a tenure truck assistant prolfscr pnsi- 
tnnopen starting in the fall of I '.ml. This is a new 
position and we will consider applications from out- 
standing candidates in anv area nf solid r.irtli geo- 
physics. Preference, however, will be given m i.iitdi- 
ditos with Irackgrounds and interests in exploration 
^physics, particularly in electrical and magnetic 
“ 1 ™ 1Q d«. The Department oF Geophysics mi exas 
currently has 17 FactiUy, 65 graduate stmlem.s 
and 100 undci graduate students. The urn cm facul- 
ty research cinriiiniis is in the billowing areas: ex- 
ploration geophysics, engineering geophysics, 
[ectonophysics, internal earth structure, gcndyinim- 
and general geophysics. Geophysics maintains 
(lose contacts with die Ocean Drilling I'rugram and 
tniends to mirticipmc actively in the Gout mental Sci- 
“J“' c Drilling Program. The Department li.it> a 
VAX 11/780 computer and has ittst movesl into a 
raw building. 

Applicants should send their resume and the 
nsmei of three references by June 1. 1984 to K. 
Hoskins, Department of GcutiiiysiLs, Texas A&M 
Umvcrsuy, College Station. TX 77H43. 

texas A&M University is an nliii'tiiiiiive actiuu/ 
*qual opportunity employer. 

j*HMdBnco Data Manager and SlBfT/l'axaa A&M 
rvlT^r l T. ^' CD «icnce Data Mnmiaer ami Stalf, 
" ean . prilling Program, Texas ASrM University, tn 
“eniWe and iinniiior ail or the electronic film and 
Portal* collections produced on the drilling vev 
ki and uunng sulMcquom shore studies, including 
quauiy control, preparation of data syntheses anti 
oanimentation, response to user requests, nnd sup- 
port or research activities. Geoscience luclielors or 
masien degree required. Experience in data base 
K Rz'? , i oriB desirable. Total or three positions to be 
rated. Send a letter of application, resume, names uf 
our refereej, and other relevant information to: 
ur. Kuuell Merrill, Curator and Manager or Science 
Services 

Ocean Drilling Program 
P.O. Drawer GK 

* , College Station, Texas 77843 

Application deadline is June I, 1084. 

JJrah State Uidvcrsky/Foatdoctoral Position. One 
panaoctoral position Is nvailable in the Department 
J 1 : 1 ? Bn d the Center for Atmospheric and 
s&u icnce1 ™ 1 Utah State University. Candidates 
a p k' D ' degree in theoretical and/or ex- 
ijcnnicntal aeronomy/spacc physics. Experience in 
hm lowmg arcai will be advantageousT experi- 
oFikf ?P l| caJ spectroscopy, theoretical modelling 
dynamics of the atraiosphcre/ 


elltip hi L . " , ric MHoon, space Shuttle and sai- 
mcm. ® j '• 'A, 1 ! 1 * design and Fabrication of experi- 
i n d® 18 ann ^i* and theoretical 
cmi»tn ®' A “tnprehenslve database of terrestrial 
ncariSIv.™j er,n 8 extreme ultraviolet to the 
the eartU . rcd i a , tratendlng from die surface of 
the thermosobere. was recently ac- 


(tulrSnn'c lhe ffierntospbere, was recently ac- 
arwlwi. 0 ^ ®P ace ^ I, providing significant data 
the * l ,c 8 rou P a ^° involved In 

photnrl!l?? mcnl “mprefienilve models of the 
“"d dynamics of the thermosphere/ 
the mS' pla,Tna ?P here - 1* i* planned to extend 
•Dheretw ln ® wor ^ 10 die stratosphere and meso- 
radical* 111 iu PP° rl balloon measurements of key 

the , n8m^ C fr P L 1801,8 ‘b°uld submit a resume and 
for refen^j; t ” rec in ^lyiduaU whq can be contacted 

D.G. Torr 

I, |Gepx r linGnL of Physics 
Utah Stale Uhl venity, UMC 41 
before ox Utah 84322 

nithexp^icn^ • ' Sa * Bry ** commensunne 

n '^em t trL S K a ' e y?» v ersllv is located In scenic 
^PPtaiumi^^d “ an , alfirmative action/cqual . 


PROJECT 

MANAGER 

MATERIALS 

SCIENCES 

(Columbus; Ohio Location) 

The Project Management Division of Battelle 
Memoiial inslltute has an immediate open- 
ing In Us Ofllce ol Nuclear Waste isolation 
(ONW1) for a person to assist In all aspects 
of management of subcontiacts In geolog- 
ic application of materials sciences; review 
technical quality of the work and coordi- 
nate progiammatlc application of the re- 
sult* develop data ban and models from 
resists of subcontractor* perform design 
analyses of materials behavior, waste form 
behavior, and nuclear-field Interactions for 
waste package* repository seal* and olher 
repository items In their applications to 
deep geologic disposal of high-level nu- 
clear waste 

Requirements Include superior written and 
oral communication skills and an MS/PhD 
In a materials science speciality with a 
background In the earth sciences a strong 
aiseL Demonstrated leadership qualities 
and experience In nuclear waste disposal 
and management of large pio|ecls/RBtD ef- 
forts desirable 

We alter o comprehensive benefits pack- 
age and an excellent salary, commensu- 
rate with your background Send your resu- 
me, In confidence la 

Rosalind Drum 
Battelle 

Project Management Division 
S05 King Avenue 
Columbus, Ohio 43201 

OBattelle 

AN EQUAL OPPORTUNE EMPLOYER 


Postdoctoral Fellow in Igneous Petrology. Avail- 
able August 15. 1981. Areas ot icmmuIi include 
miiicralugv/|H'ii clogy/gt-of hvniisir V "f Limlx-i files 
mnt lunar rocks. A wmkiiig ktii>wlvilg<- nl the etc.- 
Hun iiiiiinprnbv i* required. I'le.tsv wild resume, 
short sumiiurv nf rescan. It gnats amt the 11 , lines ni 
three |icrs> *ns win » mav lx: ■■•in. tiled I nr retiuiiiiieii- 
tiaiinn in: L A. laylur 
Utlivei niiv ol Tctiiiesice 
Dcixirtnieut of Genlogual Sciences 
Kiiuxville. TN 37'J‘IO 

We’ll bo ut ihc AGU Meeting in Cincinnati. lAtn- 

i.ui 1 Tl l..l».iT.. 

Assistant Curator/Texai A&M 
University, Assistant 1'uraiui . Ocean Drilling I’ro- 
graiu, Texas A&M Universiiv, to ovencc opeations 
of 01)1* core rcpositinrics. iiulutling cataloging ami 
Iiiainieiiiiiue nr inllcctiruis, supervision nf person- 
nel, iimcening of sample rcipicsis acconling tn 
lOinKS'ODP sum filing policy, and partirqxiiinn in 
drilling anises. Masters or PhD in scdimenlologv. 
paleontology, ui related area preferred. Send letier 
ol application, resume and names of four referees 
io: 

Dr. Kussell Merrill, Curator and Manager oi Science 
Services, Ocean Drilling Program 
P.O- Drawer CK 
College Station, Texas 77843 
Application Deadline is June 1, 19H4. 

Laboratory for Atmospheric and Space Physics. 

The Labnraiory for Aimospberic and Space Phys- 
ics of ihc University id' Colorado invilcs applications 
for ihc position of Research Associate, We antici- 
pate openings in active space research programs in 
the disciplines of planetary atmospheres (including 
earth's atmosphere and comets), solar physics and 
astrophysics. LASP facilities include the operauons 
control and data analysis center for ihc Sobr 
Mcsopherc Explorer; an IUE Regional Data Center; 
and a complete space instrument design and fabri- 
cation facility. LASP also has experiments on Pio- 
neer Venus, Voyager, Galileo and the Upper Atmo- 
sphere Research Saielliie. In addition, five sound mg 
rockcL experiments will be conducted in 1984 and 
several oflhcse will evolve to shuttle SPARTAN _ 
payloads over lhe next few yean. LASP engineering 
Facilities allow the in-house design, fabneauon and 
calibration ornate 0 r lhe art flight hardware and 
our modem computer facilitin are tailored to scien- 
tific data analysis and theoretical studies. The Labo- 
ratory is an institute of the University s graduate 
school and has dose ties with the Departments ol 
AjtrophysicaL Planetary and Atmospheric Sciences 
and of Aerospace Engineering. A doctorate in a rel- 
evant subject is required; salary in accord with expe- 

Send letter* of application with an updated resu- 
me and the names of two references to: 

A. I. F. Stewart 
University of Colorado 
L.A.S.P. 

Campus Box B-10 
Boulder, GO 8030 1 

Applications are being accepted on a continuing 

^The University or Colorado is an affirmative ac- 
tion/equai opportunity employer. 

Research AssocIstWRe search ' 

University or Maine nl Orono 

Ing For n research assodaie/research 'Khnlddn i who 
would work ima small geophydridgroup- ’ We seel k 
an individual who can use and matniaffi modern 
dimul electronic equipment; for example, miiiu 
channel analyser*. 1/0 interface* for iMlcraeompiJi^ 
eri. digital plotters nnd diluting tablcls. FtanOhn)r 
with BAS I C an dTORTR AN wdTfae 
some geophysical field work may be reqmrwi as 

?an ofrtE duties ofthe a PP? i ^’,^7 2 n L r i 
itur Dermiis an appointment Tor at least 1Z mon . 
Si^j^ct to arrival of anticipated funding, th®' . • 

appanunent period extended MM* 

MCCS, lip Boatdman.Hiffi, University of Maine at , 
°&°a“Sr M J ,S i, ,n cqu.1 opportunity/ 

ear I inn omQloVtf, - I ' 


Ocean 

Scientist/ 

Engineer 

For highly influential role 
in a top energy company. 

ARCO Oil and Gas Company, Dallas, Is a division of Atlantic Rich- 
field Company that has very considerable offshore interests. Your 
responsibilities— assisting development of design criteria — will 
influence: Economic analyses of potential lease areas. Platform 
design. Rig selection. And offshore operations. 

Your scope will include . . . 

• Developing and applying meteorologlc and oceanographic tech- 
nology to characterize various offshore areas. 

• Evaluating existing data, and sponsoring/supervising studies to 
acquire new data. 

• Doing field work; representing ARCO on joint industry projects. 

Credentials sought: MS/PhD in meteorology, physical oceanography 
or ocean engineering, 3 or more years directly in the oil and gas 
industry or as an industry consultant. Computer modeling expen- 
ence preferred. Must be skilled communicator who can work inde- 
pendently and lead work of contractors. 

Salary and benefits are competitive. For prompt, confidential con- 
sideration, please send resume with salary history to: Mr. David M. 
Forsythe, ARCO Oil and Gas Company, P.O. Box 2819, Dallas, 
Texas 75221. 

ARCO Oil and Gas Company 


Division ol AlkinticRicMIipIrlCuinpnny 


An equal opportunity employer 


* 

r-sAri 


KING SAUD UNIVERSITY 
RIYADH, SAUDI ARABIA 

SEISMOLOGY 

AND 

SOLID EARTH GEOPHYSICS: 

King Saud University and its planned National Geophysi- 
cal Observatory Invite application* tor the following 
positions: 

1 ) Seismologist, PhD with experience in a digital seismograph net- 
work and earthquake data analysis. 

2 ) Solid earth geophysicist, PhD with experience in seismotectonics. 

3 ) Geophysicist, PhD with experience in synthetics and theoretical 
seistnology. 

4 ) Computer scientist, PhD with experience tn a digital seismograph 
network. 

5) PhD/Ms in engineertng/geopbysics with experience in digital 
data transmission and telemetry. 

Duties will Include the routine operation of the National Geophysical 
Observatory, research in the fields of seismology/solid earth geophys- 
ics and teaching. Salary and position will be determined by the 
applicant’s qualification and experience. 

Applications accompanied by copies of Academic and Experience 
certificates should be mailed within one month to: 

i ' ... 

The Dean, 

College of Science, .. 

P.O. Box 2455 
King Saud University, 

Riyadh, Saudi Arabia 


affirmative action employer. 
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UnlvcnlLy of Arizona/Tandem Accelerator Mass 
Spectrometry. A puniimi is available.- for a junior 
nr experienced [xmrloctoral sciumisi at ilie National 
.Science Foundation Facility for Radioisotope Analy- 
sis ol the University oi Arizona. The facility is u«d 
primarily todciccL and analyze (lie presence of H (J, 


■'Be and enter rare isMopn in samples nf irirniilu 
Interest, and lor resc-arcli on applications oF acceler- 
ator masi spectrometry. Half of the time on the Fa- 
cility is reserved fur lollalmrai ion willt uil-slic users, 
and thcutlicr hair is used for in-ltouse research 
programs. T he person hirer! for this |*Hltiun will te 
responsible fur physics as|ieus ol the undent accel- 
erator and associated equipment, and will have the 


opum limit y to develop Tctcarcli proitunis mili/iiiK 
the Facility. Salary will lie cnminensurtie with ckpr- 


riruce. Available' now. (Annuel Prolessor U. J. 
Donahue, Department nf Plivsics, University of Ari- 
zona. Tucson, Arizona 8572 f (tiO!M>2l-248(i). 

The University of Arizona is an equal uppurtum- 
ty/affirinaiivc uciinn employer. 


STUDENT OPPORTUNITIES 


Special Doctoral Research Asalstanlihlps. The 
Depart menL of Oceanography of Old dominion 
University has several special doctoral research 
assist ants hips available for Fall Semester, 1984 and 


interfile*! In tiliiaitunff the I’ll. I J. in hie nrejs nt inn- 
lnjpcal.rhcmic-.il, gcofngk-il, or physical orcanngra- 
iiliy should send an introductory resume tu Dr. 
Ronald F.. Johnson, Graduate Pmuram Director, 
Depanineni of IXeanoar.ipliy, Old Dominion Uni- 
versity, Norfolk, V A 2350#. 


vcrstiy, Norlnlk, va va&iw. 

Old Dominion University is an affirmative action/ 
equal opportunity instil uiiciu. 


SERVICES, SUPPLIES, COURSES, 
AND ANNOUNCEMENTS 


Optical Aeronomy 
Workshop II 


The second annual workshop on 
ground-based optical aeronomy will be 
held in Ann Arbor, Michigan, this sum- 
mer on 20-22 June, 1984. Two topics, 
optical detector technology and possi- 
ble ways and means for improved appli- 
cations of theoretical models, will be 
the central issues of this meeting. A to- 
tal of 1 1 invited papers covering various 
lypes of optical detectors and Iheir ap- 
plications will be presented on the 20th, 
and similarly, another set of 10 to 12 in- 
vited papers on theoretical topics will 
be given on the 21 si. There will be ade- 
quate lime provided for discussion 
throughout the two sessions. These two 
areas will be reviewed by panel discus- 
sions on the morning of June 22. Some 
travel support will be available. Please 
write lo Mrs. Joan Eadie, University 
Extension Service, University of Michi- 
gan, Ann Arbor, Michigan 48109, for 
details. 

Dr. John Meriwether 
Space Physics Research Laboratory 
University of Michigan 
Ann Arbor, Michigan 48109. 


IS AQU 

I1H YOUR WILL? 

By adding a single paragraph, 


"I bequeath to the American 
Geophysical Union . . 


• you help ensure Ihc future of 
geophysics 


• you have continued use of your 
resources during your life lime 


• you are likely to have real lax 
advantages 


A bequest may be any of these, 

• a liny residual fraction of your estate 


• a fixed amount of money specified 
securities 


• proceeds of a life insurance policy 


Fur further Information write 
AGUGIFT Fund 
Steering Committee 
2000 Florida Avenue. N.W. 
Washington, DC 20009 
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MEMBERS 



Announcements 


courses will complement the science and tech- 
nology presented in these symposia. 


Nuclear Waste 
Management 


Landslide and Flash 
Flood Hazards 


slides ;m<l debris Hows in Utah that caused 
more than SiifiO milium wnrih nf damages in 
the spring of 1UH3 alone. T he on Terence is a 
forum for scientists and engineers to ex- 
change data so that ihey may lie better pre- 
pared for these destine live events in the fu- 


Soulhwcst Research tnatiiute/Ion Mom Spectrome- 
try. A senior staff position la available in the 
Southwcsi Research Imiliutcs Department uf Space 
Sciences for .< Ph.D. level experimental physicist to 
work in ipice-bornc Ion mass spectrometry. The 
successful applicant will have the opportunity lo de- 
velop ion muss spectrometers Tor spacecraft missions 
in the earth's magnetosphere as well as to comets 
and planetary magnetospheres. The position re- 
quires significant experience in magnetic ion mass 
spectrometry and in microthannel-pljlo imaging de- 
tector systems. Contact J.L. [lurch, Southwest Re- 
search Institute, P.U. Drawer 28510, San Antonio, 
TX 78284, telephone 512-684-5 1 1 1, extension 
2526, or Dill Cmuiletl, Personnel Department, ex- 
tension 2072. 


1 085. There carry a slipeml of $7,000 per academic 
year, renewable For three years. Applicants with 
M.K. degrees tmalify for waiver of iiiliion. Students 
interested in ill mining the I'h.l). in the areas nfliin- 


Does your library subscribe to 
the Geodynetmics Series? 


November 26-29, 1984 Symposium on 
the Scientific Basis for Nuclear Waste Man- 
agement, Boston, Mass. Sponsor: Materials 
Research Society. (John Stone, E. I. du Pont 
dc Nemours and Co., Savannah River Labo- 
ratory, Aiken, SC 29808.) 

Abstracts for contributed papers are due 
June 15, 1984. 

The symposium on nuclear waste manage- 
ment is one or 17 dial will take place at the 
Fall Meeting of the Materials Research Socie- 
ty. A program of one- and two-day short 


June 14-15, 1984 Conference on Delinea- 
tion or Landslide, Flash Flood, and Debris 
Flow Hazards in Utah, Logan. Utah. Spon- 
sors: Utah Water Research Laboratory, Utah 
State Univ., Utah Geological and Mineral 
Survey, National Research Council Commit- 
tee on Natural Disasters, and Utah Science 
and Technology Council. (David Bowles, 
Utah Water Research Laboratory, Utah State 
University, UMC 82, Logan, UT 84322.) 


Papers will lie presented during the confer- 
ence on quantitative methods lor mapping 
flood, debris, and landslide risks below 
inuuiiluiu slopes, and on monitoring pro- 
grams and warning systems lur these liazardj. 
Specific inpit-s to he discussed include: soil 
•itid water conditions that lead lo landslides 
and debris Hows, iuslni mentation for hazard 


monitoring, damage analysis and cleanup, 
land use in hazard areas, frequency analysi 


This specially conference is intended to as- 
semble descriptive information about land- 


land use in hazard areas, Trctjucncy analysis 
of debris flow events, and social, political, and 
legal aspects of emergency and remedial prt>. 
grams. 



Supporting 

Members 


Individuals 


All ducs-paid mem- 
bers contributing an ad- 
ditional $80 or more in 
any single year earn rec- 
ognition as Individual 
Supporting Members 
for chat year. Among 
the present Individual 
Supporting Members, 
there are 23 Life Sup- 


AGU 

GIFT 


porting Members. To 
nave achieved this special recognition, they 
have contributed $1500 or more thus far 
during the AGU-GIFT program. As a benefit 
(or dividend) they have no further dues obli- 
gations. 


Jacob Rubin, Morton J. Rubin, William B. F. 
Ryan. 

Michael Schulz, Stephen M. Scott, Alan H. 
Shapley, Margaret A. Shea, Norman H. 

Sleep, Joseph V. Smith, Kenneth C. Speugler, 
F. N. Spiess, Thomas W. Stern, Edward C. 
Stone, Glenn E. Stout, Verne E. Suomi, 
George H. Suuon, Kendall L. Svendsen, 

Lynn R. Sykes, Manik Talwani, Charles V. 
Theis, George A. Thompson, Edward P. 
Todd, M. Nafi Toksoz, James W. Tucker, 
Richard P. Turco, Rob Van Der Voo, John 
W. Vanderwilt, Pierre Verdeil, James I. 
Vette, Clyde Wahrhaftig, James R. Wallis, 
Mardn Wait, Harvey O. Westby, Fred D. 
While, Loren D. Wicks, Owen W. Williams, 
Abel Wolman, Oliver R. Wulf, Gordon A. 
Young, John M. Zeigler. 


(O), William Lang (O), Dawn L. Lavoie (V), 
Dennis M. Lavoie (O). Alfred C. Leonard 
(H), Wen-Quail Li (O), James Luhr (V). 

A. James MacDonald (V), Michael J. Me- 
Cormick fO), Adelc Militello (O), Gil Mhnkeo 
(O), Joan R. Mitcheli (O), Ash Raf A. Mon- 
groo (A), Francis F. Muhler (O), Terry A. 
Nelsen (O), T. A. K. Pillai (O). Lawrence R. 
Pomeroy (O), J. W. Powell (O). 

Kenneth J. Quinn (H), George T. Reynolds 
(O), Sergio Rubinstein (O), William B. Samu- 
els (O), John R. Schwatz (O), Clarence M. 
Skau (H), Christof Stork (S), Erik Tengsirom 

(G) , Albert E. Thebcrgc (O), James Thomas. 
Mohamad Uniting (T). Henry A. Walker, 
Alan Weinstein (O), Dietrich Werner (T). 
Charlene V. Williams (O). Jail Victor Wilier 

(H) , Gui-Hai Zliu (O). 


Organizations 


Student Status 


Life Supporting Members 


Many organizations show their support of 
the objectives of AGU through supporting 
membership in one of the following dues cat- 
egories (1984 rates): 


Roger Aines (V), Bruce Baird (O), John A 
Barth (O). Sara Louise Benncti (O). Roger fl. 
Bewig(O), David G. Brewster (O), Michael E 


Caughcy (O). M. A. Uislki (O). Terrence A. 
Houlihan (O), Barbara Howell (O), Nenad 
Iricanin (O). 

Barbara Kersclmer (O). Dave Kieber 10). 
Issifott Kouadio (O), Carla Lacerdn (O). Ken- 
neth S. Parker (O), Christoph l'awlicki (T), 
Andrew Roach (O), Roberto F. Salmon (H), 
Alan L. Shanks (O), William Siahovec (O). 
Alan M. Swiilienbuuk (O). Pogban Toiire (01, 
Kenneth Voss (O). Scott H. Wcrdeti (SS). 


L. Thomas Aldrich 
Thomas D. Barrow 
Hugh J. A. Cflivcrs 
Allan V. Cox 
Samuel S. Goldich 
Pembroke J. Hart 
A. Ivan Johnson 
Helmut E. Landsberg 
Paolo Lanzano 
Murli H. Manghnani 
L. L. Neltleton 
Charles B. Officer 


Hyman Orlin 
Ned A. Ostenso 
Erick O. Schonsicdi 
Waldo E. Smith 
Athelslan Spilhaiis 
A. F. Spilliaus, Jr. 

John W. Townsend, Jr. 
James A. Van Allen 
Leonard W. Weis 
Charles A. Whitten 
J. Tuzo Wilson 


Sustaining Members $2,400 

Contributing Members $1,200 

Supporting Members $400 


Such affiliation is the company's public 
avowal that it is committed to the support or 
the objectives of the Union and to the fulfill- 
ment of the needs of its scientific staff. 


Contributing Members 


Individual Supporting Members 


Chevron Oil Field Research Company 
IBM 

Shell Development Company 


Philip A. Abel son, William C. Ackermann, 
Keiiti Aki, Mazim A. H. Al-Salim, Clarence R. 
Allen, Frank C. Ames, Richard J. Anderle, 
Kinsey A. Anderson, Orson L. Anderson, 
Ralph B. Baldwin, Celso S. Barrientos, Peter 


Supporting Members 


Yours For 
the Asking 


L. Bender, Joseph W. Berg, W. F. Brace, 
Roscoe R. Braham, Jr., Rafael L. Bras, Marx 


Brook, Lloyd E. Brotzman, Stephen J. 
Burges, James D. Burke, C. Wayne Burn- 
ham, Joseph C. Cain, Frank B. Campbell, 
Bernard H. Chovitz, H. Lawrence Clark, 
Charles C. Counselman III, Woody L. 
Cowan, Albert P. Crary, William D. Crozier, 
Anton M. Dainty, Merton E. Davies, Robert 
W. Decker, Charles L. Drake, Earl G. 
Droesslcr, Peter S. Eagleson, Gordon P. Ea- 
ton, E. R. Engdah, John I. Ewing. 

Albert G. Fiedler, Robert S. Finn, Irene K. 
Fischer, Robert D. Fletcher, Herbert Fried- 
man, John J. Gallagher, Jr., J. Freeman Gil- 
bert, James D. Goodridge, William C. Grans- 


Aerospace Corporation 
Amoco Production Company 
Bell Laboratories 
Exxon Corporation 

Exxon Production Research Company 
Gulf Research & Development Company 
Institut fur Meteorologle und Geopliysik, 
Universilat Innsbruck 
Kerr-McGee Corporation 
Kinemetrics, Inc 

Lockheed Aircraft, Missiles and Space Divi- 
sion 

Marathon Oil Company 
McDonnelt-Dougtas Astronautics Company 

Phillir.. Palml..... r» ' ' 


Phillips Petroleum Company 
Schonstedt Instrument Company 
Teledyne/Geotedi Division 
Texaco, Inc. 

TRW, Inc/TRW Systems Group 
UCAR 

Western Geophysical Company 



tein, Thomas I. Gray, Jr., Edwin T. Green, 
David Greenewalt, Ricnard Groeber, John K. 


Hall, Gilmor S. Ilamill, Sigmund I. Hammer, 
John W. Hnndin, W. B. Hanson. Warren W. 
Hastings, Hugh C. Heard, Robert A. 
Helliwcll, J. B. Horsey, Robert E. Holzer, 
Kenneth I.. Hunkins, Earl Ingerson, David S. 
Johnson, Allien W. Kaddatz, Hiroo H. Kana- 
mori, William M. Kaula, William W. Kellogg, 
Hugh H. Kicffcr, Carl Kisslinger, John A. 
Knuusi, Max A. Kohler, Serge A. Korff, Dale 
C. Krause, Irving P. Krick, Stamatios M. Kri- 
migis, Joseph W. Lang, Gordon C. Lillj. 
Virginia Lincoln, Paul A. Lindberg, James P. 


American Geophysical Union 


PUBLICATIONS 

CATALOG 


AGU Membership 
Applications 


1984 


Applications for membership have been re- 
elvcd from the following individuals. The 


Lodge, Jr. 
Alexaiidi 


Alexander MalahofT, Thomas F. Malone, 
Elwood Maple, William Markowitz, Ronald G. 


letter after the name denotes the proposed 
primary section affiliation. 


Mason, John C. Maxwell, Vincent E. McKel- 
vey, Gilbert D. Mead, Jaylcc M. Mead, Bu- 


ford K. Meade. Leslie H. Meredith J. Murray 
Mitchell, Jr., Christopher N. K. Motors, Ivan 
I. Mueller, Bruce C. Murray, Jerome Namias, 
Craig S. Nelson, Alfred O. Nicr, Worth D. 
Nowlin, Jr., Amos Nur, Feodor Ostapoff, E. ' 
N. Parker, Ernest J. Parkin, David F. Pas-' 
kausky, Dean F. Peterson, O. Scott Petty, W. 
H. Pickering, Louis O. Quam, John C. Reed, 
Joseph L, Reid, Roger Revelle, Malcolm . • 
Rigby 1 , Walter 0. Roberts, Eugene C. Robert- 
son, Juan G. Roederer, C&es G. HJ Rboth, t 


Mark R. Abbott (O), Paid M. Beale (V) 
John D. Bicknell CD. Donald F. Boesch (O) 

S?S“ ’ (0)l J° e Bu>l > (O). Ibra- 

him Cemen (D. Lawrence W. Choy (O), Rov- 

E> Cromwell (Q). 

J®* 1 T' P en 8 ler (O). Steven J. Eisen- 

J 'n n |- elrt1ann {0) ’ Jonathan 

s - ^ 


Your own guide to AGU s cur- 
rent selection of books an® 
periodicals. Contains brief de- 
scriptions, prices, and order 
forms. 


For your free copy, write or 
call: 


American Geophysical UriWV 
2000 Florida Ave„ N,W. : . V " 
Washington, DC 20009 i 


Attn: Marketing Dept. j, V;.; 
(800) 4^4-2480 f;. ■ • 1 ;>• 
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Separates 

To Order: The order number can be 
found at the end of each abstract; use all 
digits when ordering. Only papers with 
order numbers arc available from AGU. 
Cost: $3.50 for the first article and SI .(JO 
for cadi additional article in the same or- 
der. Payment must accompany order. De- 
posit accounis available. 

Send your otth r to: 

American Geophysical Union 
2000 Florida Avenue, N.W. 
Washington, D.C.. 20009 


Mineralogy, Petrology, 
and Crystal Chemistry 

4260 Firagonaata, patrography, and pacroganaaia 
FUSS CMPOStTlON AS A MEASURE OP REACTION FR0CKESE ANti 
AS COTRIHBfTAL MODEL FOR THE HICII- TEMPERATURE 
HnAWIPUISH of naftc ionbous bocks 
J. H, Firry (Departaant of Geology, Arlaona State 
Utlvaraity, Tanpa, Arltraa B5287) 

A ganarai nathod la praaentad by which tha cCDpoaltion 
at phaaaa la Bataan rphoaad aafla Ignaoua roeka can ba 
uaed to quancleacivaly naaaure the prograaa of eisaral- 
Mnid raactloaa which procoadad during nncamnrphlaa. The 
tathod la applied te tha axperlneocal hydrntbenal phaao 
equilibrist, acudy ot a aid-ocean ridge cholaltta by 
Ipaar (I9B1), and oaLesorphlan of oaftc rock by a vari- 
ety ot yrocaaaaa 1* tudellad at caoptracursa batween 
600° «ad M0°Ci (a) laobarlc contact aataaorphlea at 
bsffarai oeygan fugacttyl Cb> laocharoal oetaaorphlaa 
with lcusaalng preaaura at buffered ojryg.u fugaclcy; 

It) Baceaarptdaa along a "noraal'’ and a "law" gaorhanul 
gridicot ac buffered oxygon fugacltyl (d> iaochctBil, 
laobarlc oildatloni aod (a) laobarlc oxidation with ls- 
craulcg uaparacura. Tha uodaL nataaotphic avasta are 
eheractatlaad la tenia of (1) overall pragrada mineral - 
fluid taaceloBat (2) rock nodea; (J) change! in rock 
toluaei (A) Identity and amounta of volatile epee tee 
•wind nd coneuaed; (S) eoaunc of P-V irock perloraed 
by reek oo lte eurroundlogi or vice versa j i61 uuimc of 
bait ebiorbad or ralaaaad by rockj aod (7) the Inter- 
action of rock with external fluid leaarvolre during 
pmgraaa of tha reactions. Twe results are unsxpoecad. 
Pint, bataaorphlsn with Ineraaalog casporatura *t oxy- 
gen fugacley conerollad by tha quarci-fayellta-aagnatua 
(471U buffer Involve, reduction of rock a a ml serai- flu Id 
raurtona coneuna Hj and relaaaa MjO. In contrast, tha 
concturatloo of H, la fluid dsrtng naiamorphtra under 
redox coedltlana controlled by tha heoacUa-Bignelita 
CHK) bnffer ta aufftelastly email that rock la neither 
reduced nor oxidized with increaelng taoparature. 

Second, nodal calculations Indicate thnt at Isaac 14-23 
rock volume H,0 are required to Ox 1 dir a malic rock from 
conditions of che QFH buffer to tend It lone of tlio KH 
butlar. Tha Beeaured progress of dehydration /ox I del Ion 
reactions that occur. Cor example, during contort zoia- 
mrpblzB Involving hydrothermal circulation of Looted . 
oxl dicing meteoric uetor, tbarafora, may eorva as a very 
ttiiitlse monitor of tba ncouoc and paetem or fluid 
crampon la tha earth's cruet, 
te. Hln.. 69. 7-8 


Oceanography 


JJJJ »oundary layer end cxchango proteases 
Surface uavaa, tldaa and sea luval 
Ttt BJPONSE OF THE COASTAL KXWfMRT LATER TO U) PTO AND 
mmU OF AN EXPERIMENT IN 1JUCE ERIE 
. . * J * J^tetab (Icraae Lik os Environmental Rasi-erch 
“wetory/NOAA, Z300 Wezlitunev Ava., Ann Arbor, HI. 

Cay A. Meadows (^Departnont of ACnoapliorlc and 
Science, University or Michigan. Ann Arh«r, HI. 
VUH), John R. Bennett 1 , Uoword Schultz 2 , Paul C. Liu 1 , 
ms E. Ctapballl, llervu 1 . Dannalonguo 2 (now at I 
/*V™1 of Ucaanagrepliy, Oregon Stare Unlvarslty, Cor- 
w-..., 1 ,7331). 

Wd, vavea, cnrronre, and water lovole wore measured 
*r Lake Lrla'a southeastern eliate during fall IMI. 

■ “*»e recorded contlnuoualy at a wave roaaarch tovor 


6 to off Shore, at three taverfdor bu oya deplmed around 
the tower, end ac three currant meter nnorlnm along a 
transect between the rower and tho shore. During four 
ntarm aplaodaa, wave end currant data were also ‘.corded 
from a danse array of Snatfiteate al Mf a transact 

or toss the aurf sens. 

A an tilt leal snelyala of tha deep water data was pae- 
forued, end hlstograea of uetaoro log leal par unit on. 
wave parameters, and water level slope were plotted aa a 
function of wind direction. The atmospheric boundary 
layer uu ueually tins tat, la| on tho avarago, tl„ water 
was 1-1 C varner chan the air, This waa true for all 
wind directions. Ac tho tower, the hi ghee; vaeoa wars 
osioctatud with tho gteacaat ,‘tcm, dlstancaa to the USB 
and UM- direct 'one. Tbn lengeat period waves ware alao 
asaocloiod With that a wind dlreuUcna. Tha men water 
leval elope uis oppoalca the it. an wind direction. Ihl* 
dtecropancy la eoit likely due to email lavallng arrore 
In tha watar laval gagoa. 

The variation of Curran ta with wind direct Ion was alao 
axaoload. The currants ora icroogaat whan tha winds era 
ron the wear — tha qurdrant with the strongest wind 
epea'l. however , there are strong currants (9-10 en/a) 
for all wind directions . The doep water currents era 
baalcrl'y ehora perallal, with the onshore /of fahora com- 
p on a Li,, averaging 391 of the root mean aquera longshore 
component. 

Analysis of tha four atom cplaedoa revet La tha Influ- 
ence of tha of.'.ihora currant* on the ;loy rogine within 
tha aurf xona. fuanclrattve aatlnicaa o' tl« lngahoca 
aonentum h.ilane '.utalda the eurf sons bLjw wind ilraas 
and preaaiue gravest Co ba tha dominant dynamic cents. 

I as Ida thu aurf s.ise, cha 'adlstlon at rasa, wind arraaa, 
and bottom atraea rami all beva conparablo el facta and 
are usually larger than tba acceleration end preaaura 
gradient terms. In between chore ta avldonca ot long- 
shore flow reversals in tha breaker tone and the effect 
ot sslcho- Induced of fahora currants on tho nearshore 
flow regime. 

J. Geophye. Ras,, C, Paper 4CG624 

k?IO Chemical oosenography (carbon dioxida). 

Tha Inaraaao In Oceanic Carbon Collide And Tha Bat 
CD?- Plus Into Tho North Atlantic 
M. Rooa (Institut fflr Ketcorologia und Qsophyilk der 
J.V. •toetbemnivaraltlt, FoUbargalr.kT , d fiQOO Frankfurt 
FM) and O.Oravanhorit 

Existing data of pC02-values end COS-atrlng ratios 
on the Bortb Atlantic era supplaasntod by COg-msaaurs- 
maati merle during a cruise of R.V. MTPEQR on tha Forth 
Atlantic between l>*8 and The ssawatar wee round 
to ba under* aturated with raepsot to atoospheric CCS. 
pC03-rsauuraoanti mode tt similar geographical looxtloas 
but in different year* era coopered. Tha more recant 
pCOT-reluai era always higher than tha older oats. From 
PI data pairs a long-term pCOS-lnsraaao ovar tha last 

7 daoadca could ba daduoad. It fella In tha range bet- 
ween O.k to 1.9 ppm/a depending on whether or what 
corrections are applied to the original measurements . 

It seams, therefore, that tba atmospberio C02 -nixing 
ratio and the pC02-valua to tha surface water of tha 
Borth Atlantic ineraaaad in a similar way. 
pOCiZ-dlffarauasa aoroaa tha air-aaa Interface aaasurad 
to different years could, there fora, be grouped into 

a untried picture. From it an annual oat C42-flux 
lato tho Forth Atlantic waa deduced according to the 
stagnant boundary film model, ft amounta to |£D Tg C/a 
batvsan tha equator sad bO B H and to tfO Tg C/a north 
of The total nst C02-uptake of tne North Atlantic 
of qa 610 Tg C/a corresponds to qa 1)1 of the pr assoc 
global Industrial C02-aslssloo into the atnoiphore, 

( Forth Atlantic, carbon dioxida Ineraaaa, C02-uptake ). 
J. Caophys. Pas.. C, taper AC 0427 


Esluarluu and toy’s 

THE DfhAIUCU vT X BlVW-BAT-DsLTA SYLfUt 

Flora Chu Wan/ (le|.artiiu»,t or ibirlnw Golencas, Louisiana 

fltuo L'nl.crolly, buloi. P0U|»v, U-uiiiuiio VOCoM 

An analysis hue Lam cu.de lo all our understanding of 
various phenocuns naaoouted with turbulent plana Jets 
tbot Issue free river outlets and dlaohnrga Into 
qulaaeant toys. An Integrate! form of the hydrodynamic 

■.'(U',' ) .. ,. lltul 1 . , a. *j ...... i tu ■ . . , 

cjupleJ will, sdvrctlve— Jli'fusKn pass irainpori equation, 
baa bean formulated Into a uo-dlcaalL-Mll spatial 
dtoalr.. Cloaad-fom analytical aolutions arc obtained 
with the aid of similarity functions for the velocity 
end tad 1 cent ronran trot Lor f roflloa. 

A numerical prooedure for rallmatlDg tha aroal and 
volume JcfOfitJoB or the delta ardlmanta Is ,r sserLed. 

The Atchafalayn River Delta, » newly developing delta 
In tha south- oantral Loulalana CoaaL, la uaa] to 
llluatrata analytical techniques. Tha raaulti of 
analytical predictions are coaforad with the results 
predicted ly other slstlstlcsJ and generic approaches t 
an igrreneni la found. A aenalurity nnnlysla Is 
performad to aaacaa the relative Importance of various 
paramo taro In tha river-bey -delta aystam. (Rivera, 
bays, deltas, lurtulant Jets). 

J. Ceophya. Roa. , C, Paper 4C0S72 
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TEA SURFACE HNPERATUSfS OF TMf COASTAL ZONES Of FRANCE 
OBSERVED BY THE HCIM SATELLITE 

t'.t. Daac'iaivpl , R. Frouln (Scrlppi Inal) tut Ian a f 
Octsnoqraptiy, A-011 . la Jolla, CA 91093), H. Crfpon 
Tha Haa. Capacity Masplnq HI II Ion (HOMJ rxporlnenial 
(Stall I it HI hut* cited In April 19/S und provided date 
until July 1980. Although tha basic million objective 
wai tha aiaasurtnfnt of diurnal (ampar a turt virlailoni of 
the Earth 1 1 surface far toll and geology application*, 
the cha rat tar In let or the Heat Capacity flapping Rad lo- 
irs tsr (HCMR1 onboard tha tats lilts (tsmparaturo tent I - 
llvlty of 0.) C. Inicantaneoui flsld of vlaw of 0.9 ki) 
alio rsconaandad It for uic In occsnogriphlc itudlss. 
Tha data acquired during |h* period Iron May 1978 to Kay 
1979 wara *vit*ratl«*l ly utliiasd for svaluatlon of sea 
lurfaca tsmpiraturs ($STI In Franch oceanic region! 
(North Sis, Enqllih Chennai, Celtic Sea, Bar of Biscay 
and was tern Mediterranean Sea) and Far Itudy of 5ST- 
ralatsd dynanlc phanorans. Ctnparlioni were m ado of th* 
radiometric parfomanco of the HCHR to (hat ol (ha Vary 
High Resolution Radlomotar (WW) and (hs Advanced Vary 
High Resolution Radlomstar(AVHRk) onboard meteorological 
satellites. Ihay demonstrate tha decisive gp In In 
quality of the HCHR ovar tha VHRR and tha similarly 
Inprovad quality of ths HCJIT and AVHRR for tha obssrve- 
tlon of nsioicile SSI features. Tha ut l Illation of 
available photographic products proved vary Suitable 
a I nee they hid bain geometrically corrected end enhanced 
In the SfT range, consequently avoiding many of those 
caaaa requiring Involved computer treatment. Based on 
the Interpretation of photographic products, conclusions 
have been dratei regarding several oceanic phenomenal (I) 
Tha thermal affluent of the Rhine -Meuse ivhtaa la 
affected by the residue) tidal currant of Ihe North See. 
The extant of (he offshore diffusion of tha effluent Is 
Influenced by winds fron tha northeast and seat which 
respectively raterd or accelerate the retidiul currant; 
(2) Images inhibiting cold witar along tha edge of th* 
continental shalf strongly support the hypothetic or a 
•tin leg proetts du* to internal waves gene rated by the 
action of tidal currents at the adg* of the shair; (J) 
Urge scale addy structural detected during iha. linser 
In tha region of the Mediterranean Sea around 6° E and 
]8° H may ha llnksd to a phenomenon of baroiroplc-baro- 
cllnlc Instability; (hi Significant diurnal heating of 
the surface layar (aavaral C) observed In tha 
Hadltarranaan Saa Is relnud to tha presents of weak 
winds, loading qne to Interpret with caution ihe daytime 
9ST satelllta observations uxda during tha sunnar 
Mr lode 

j, Ceophya. Baa., C, Paper «OM» 
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. 9705 Bow abock wave* 

A CffltPAMWW OF SPECULARLY BBF1ECTFD GVRAIUK 10M OMITS 
Um OBSERVED SHOCK FOOT TM1CUUBES 
U. A. Uvoasy (Inacltut* of Geophysics and Planetary 
ihyslu. University of California, Lo* Angela*. Callforn 
90024) C. T. Ruiaell ond.C, t. Rennol 
ISPE-1 and -2 flnagate aignetpwtor data haa been used 
te waaeura th* length or chldaasa of tha "foot" of 
quaal-pa r pand 1 cul at aupoccrltlcal bow shocks along the 
. abock ndreal , Tbeao baw aback croaelnga arb cantraarcd 
with 10 quaal-perpandicular auhcritlcal akaoka whteh do ■ 
not exhibit tha precursor foot. Tor the auperarltleal . 
■hocks Sgo, tba angle batween the Interplanetary csagnetl, 
Field and the ehock docmI, cenga* r*c« 43* *p M®. ltd 
range of Ogn for tbs laalnsr shocks la SB® to 76®, , Tha 
extant of the foot atruatura la coopsrod to tba orbit nf 
pa lea having aoler wind velocity and undergoing staple 
- rpacular ran act 1 m about tha abock rtonali Lund quutl 1 
title* agreement between tha aaaeurqd vplua of tha foot 
■nd tha pradlctad value pf 1 0.7 Icq gyrorxdll IHanda,- 
1971) la ovldant. Tha foot tklckxsae wrasliisd to this 
■ predicted value la cnoparod te M/Xc, tha ratio. of fait 
Hub pusher te critical tan Bach mber. Thus. la do. 

. dayaddeoco of tha noraal Usd foot thUknaaa on Hash ■ 
mabar other Chao tha auber It leal-tow wpe ret It Inml. tr*n- 
tltlon pn/nt at X/Hc - I, • Aim, na depaodanea of tha 1 
■arm* Iliad font thickness on raatraH Ion 6 la noted. Tl 
tala dependence- of cha foot thlcknaH sip 8 Bo *W®ara to I 
, ana of simple gnemetry, 1.0,, tha dataralnatlnn ef tha ■ 
earppnrat of th* nonal solar wind perpendicular to tha 
apattma aigmtlc field,, flaw ebook, qupsrcrltlcel, 

„ dllcknosa, 1« reflection). 

I J. Gaoplva. lea,, A, Taper 4AM 06 , • • 


ssos Bow «w«k ucvee 

the pn mutes jure opamoM d 1 am 1 but ions or ions 
XETL lCTSa ht fit* EAPTB'B WW WOO 

D. nurgass and a. J. Bchworca lOapartawnt of Applied 
Kithooetlca. guaen Harr Callage, Mila End flood. London 
U AMs, England) 

Using test particle trajectories Ln ■ slqpurUd 
modal of a auparorlfelaal, obUgue, oolllalsuleae shook 
we Investigate tha Intoraotlon of at. lor wind thermal 
lone with th# tilth' ■ bow shook. Wa present results Tor 
shook* with ahoak angle l&nni batween »»• and do* and 
show that ths dec* It lea or th* raf looted ions and than 
velocity space a Ignat urea are consistent with 
chaarvatlaqa of many upstream ion event*, paitlou laxly 
gyrating Iona and fl» Id-aligned Ion baaxa. The shook 1* 
aodallad u a Zlnlto, planar discontinuity in tha 
oagiHtlo (laid and in tha alacktoatatlc potantlal. 
which is alao given an ovorihoot at tho ahoak. w* find 
that Uto a hoot can produce backet naming lone by 
taflaotlng a email traction of tha Inoidsnt 
distribution, na density of thaaa eaflectad lana 
daponds on th* tampoxaLura of tba dlatrlfeutloq, tha 
strength of tha shock via tho potantlal )<*p. and th* 
giotwtry of tha shock, tha rariactafl portlclo 
tiajactorieo era or thna type* , apacularly nflartad, 
oulttplo travareal, end muttipla bounce. All leflootad 
Iona ora found to suffer ipsculaz ralliatlan on Uiolr 
first oncoiintar with tha shook surface# Uvolr 
■ubaaquant behaviour la datazmlaad by ths eagle bg„ and 
thalr Initial aondltlona. (Bow shock, tost partloLa 
simulations, raf loot ad Iona) 

J. Oeophya. Raa. , A, Paper LA04I7 

S7DS Bcu abaci vavaa 

ON THE EXCITATION HICHAM 1 551 OF THE LOU TRI00EHCV 
UPSTREAM HAVES 

Y. Waramaba aod T. Tarasavt (ISAS, Ecajba, Haguro, 

Tokyo, 159, Japan) 

The excitation nerhaaLea of tba up* t ran low fyaquancy 
vavaa (O.OL-O.OJ Ea) ta iQvaitlgetad biaad an cha uava 
CihiarvarlDna. Ub cooparvd th* observed wave frequencies 
with the frequinciaa oxprrtad (nn tha lan (proton) 
beu-cyclotrun Inn ability pracasa. Va aiclnaced tba 
bees velocity from the aoler wind piraani4ra using tha 
Samanip's fareula. Our onxlyali aupparta tha 
hypathasEfl chat thaaa vavaa are exetrad by tha resonant 
bemn-cyekncron lnxtahlltty. Tor tha vivas observed In 
tha deep foreshock region, howavsr, va fuund It 
nacoeeary to include tba eolar wind eanvactfan affect 
on tha wavs propagation. 

J. Goaphys. laa. , A, Fa per 4A0973 

5730 Ktgnetlc Coord) nd l* Syttm 

IBKP0RAL VARIATIONS IN THE SIFLE STATION 0MUU0ATE AREA 

E. a. Stiislnopbuloi (NASA Goddard Spice Flight Cun tar, 
Graantwlt. Hiryltnd Z07M>, L. J. Lima rot tl and 

T. J. Rstenberg 

Bio Slpla Station conjugate location! In Uin northgni 
ReaUphBrd are tualnad for (he epoch 1975-1990 accord- 
ing to Lira prediction* of three Intern 1 soured 
MMugnatlc field modal* (IflRF-M, HAG5A1-80, 
Berraclourft-75) and dm axttrml Hold model (HbmI- 
Fair field) under quirt and disturbed conditions. Ifm 
conjugita lacAiton urttentlcilly changai In tha 
Intmrval studied, eating It lipsratlvo that changas be 
aada In tha locatiDAS of tira north am h mi I sphere geo- 
physical stations during Hid re-activation of Slplo 
Station In I985-J997- 
J. Oanphy*. Raa., A, Paper 4 A0 970 . 


HlBI ALTITUDE 4MERVATIMB OF AH IHIDCSt IKVXmi>-V. 
EVERT 

0, Y, Huang (Depart Mac of Hiyi 1 e* and Aetraoemy, 
Uelvaralcy of Iowa, leva CLiy, lava 912421), L. A, 
Prank, and T, E, Exatman ' 

(nvartad-V kraals which gaurelly occur in the pra- 
qldolghc aactor oner tba auroral xona are frequently 
aaaorlaead with reversals -in tha tMvatiln iltciric 
flsld. Buck a eavaraal la abaarvad by tka' Del vail tj 
of i Iowa dugdrlapbarZedl UPtnCA oo board 1881-1 «t aa. 
altltmdfl of I) Kg on I Kay 1978. Ihe bulk . flow of 
tha plasma abmo a large sheer over a Etm-ulnuta in- 
terval. Hu wiodatti change ln tha caevagtloa', 
electric field la 3,1 mV‘^~ k , Largs values of tba 
1 1 old-alt goad currant art simultaneously ■ detect ad. 
iha potantlql atzueturo .appears to sxcaad to. cha aat- 
aillta locatlaa, ■ Using a thaoratleai .modal wa bna 
calculated tha fletd-ollgnad currant dma to the' alac- 
tric flald discontinuity, . Tha magndtoda of 'tbk par- 
allal potantlal drop and width of tha Invar ted-? re-' 
gluti agree wall with' ohgoryatlan. . 

J. | Geophyat tee., A. Papa| 4U4IB. . 





